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are ſo very numerous, that the, Public ill 
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Pa 


9 that by the late Improvements this Scenes 
has received, there can little be ſaid on it, but what bas 
been ad vanded by ſome one Author or other. It would” 
tem therefore that all that can be, expected now, 1s t0. 
ge the moſt ea 4 plain, ſhort, and familiar Method of 


Wn /irufting Youth in this excellent Art, to which 1 flatter 


ing Sheets; a Specimen whereof I ſhal! here briefly lay 
before the Reader, The Method is very much new, In. 
be Integral Part I have retrench'd the: Number of what 
they call the Rules, and have reduced them alt (after 
he firſt five. general ones) to three, viz. the Rule of 
Three Numbers, Rule of Five Numbers, aud Rules of 
Practice, comprehending in the lirſt of theſe, thoſe tha 
Pre commonly called the Rules of Intereſt, Diſcount,” 
are and Trett, Fellowſhip, Gain ang Loſs, Alligations 
Barter and Exchange. The Examples adduced are choices 


rating. In the Fractional Part, which is ſo ſup 


N 


ecuting ſo uſeful and neceſſary a Part 


N 
: 


HE Books already publiſhed on Arithmeticç 


{@ 1G 
G 14 - ; O | 
NN poſſibly be ſurprixed to ſee a New One one: 
ö Z that Subjert ; eſpecially when it is confidgts 


Me I have (at leaſt) paved the Way in the follows” | 


er) practical, and contain a va Variety, each of which . 

Have illuſtrated ; ſo that there can remain no; Dh 

. ulty in underſtanding the Method and Reaſon of 2 = 
ci 


. 
or Worn 
48 


II bandled by moſt Authors, I have been very copious . 
and plain, that the Learner may not be diſcouraged in pru- 
7 the Science, ani 
bave placed them) immediately after Integral Divifions 
s judging it proper 8 be learned before a 
. 


com- 


PREFACE. 


commenceth the Rule of Three; becauſe their Uſe 
aud Application moſtly appears there, and in what fol- 

lots afterwards. To the End of each Rule I have ſub- 
Joined ſome uſeful Practical Queſtions, ſhewing its) im- 
mediate Application to Buſineſs. The Appendix contains 
a further Explication of Intereſt, both Simple and Com- 
pound, with. all the Tables that are neceſſary for that 
purpoſe; as alſo a fuller and plainer Account of the 
Menſuration of all Sorts of Bodies, than is commonly to 
be met with in Treatiſes of Arithmetic, So that a 
Learner may, without the Aſſiſtance of a Teacher, ſooner 
attain to a competent Knowledge of: Numbers, by fudhing 
them in the Method here laid down, than any other I 
have had the opportunity of ſeeing. In the Decimal 
Part, I have purpoſely omitted Infinites, Circulates, and 
Approximates, which the Reader may ſee fully explain d, 
if be pleaſes to conſult a Treatiſe of Fractions lately 
publiſoed by me, to which I refer bim. 
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— $i quid noviſti rectiùs iſtis, 
Candicus imperti: Si non, his utere mecum. 
HoRaAT® 


From my School in the Upper 
Kirk-ftreet, Aberdeen. 
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_ ERRATA. = Z 
Ag. 5. for 11, 111,111, /ege 12, 101,111. P. 4, in 
I Ex. 3. the Diviſor 8 is wanting. P. 48. J. 19. for 


3 lege Y. F. 58. J. 15. for 7 d. read 17 d. p. 60. J. 11. for 
15 d. lege 15 f. — . 15. lege 11 8. 6 d. — — lege 13. . 
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Uſe of in the following Sheets for Brevity's ſake. 
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INTRODUCTION. 


I Have thought it proper in this Place, to pres 


miſe the Definitions of ſome Terms, as alſo the 
Significations_of ſome Marks or Symbols, made 


1. A: Number is either Unity or Multitude. | 
2. An 2 or whole. Number, is 1, or any 
nits. | 
3. A Fraction is a Part or Parts of Unity, accor- 
ding,as the ſame is divided. 0 
4. An Aliquot Part is a leſſer: Number, which is 
Number of Times in a greater, 


contained a certain 
without a Remainder; as 4 is an aliquot Part of 8, 12, 
16, 20, G. : 
5. An Aliquant is a leſſer: Number, which is con- 
tained in a greater a certain; Number of Times, with 
ſomething remaining: Thus 4 is an aliquant Part of 
105 1 5 18, Cc. ' I . b 
6. An Abſtract. Number is a: Number conlidered” 
abſolutely in itſelf, without any Name or Denomina 
tion applied to it. 
7 An Applicate; Number is ſuch as hath ſome.” 
Name applied to it: Thus 6, taken abſolutely, and 
ſignifying fimply fix, is Abſtract; bur if we annex to 


it the word Men, Pounds, Gallons, Cc. it is: Ap-, 
plicate. 


8. The Common Meaſure to any two or more 


Numbers, is a. Number which can divide thoſe. Num- 


bers, without a Remainder: Thus 6 is a Common 
Meaſure to 18, 2 


6, Cc. | 
9. The Greats CommI Meaſure to any two or 
more: Numbers, is the greatet. Number m_ can 
ivide 


* a — 
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” 
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8 INTRODUCTION. 


divide the propoſed. Numbers, without a Remainder : 
Thus 6 is the greateſt Common Meaſure ro 18 and 
24; likewiſe 4' is the greateſt Common Meaſure to 8, 
32, 20. Es 

10. A 1 is that which has no Mea - 
{ure but itſelf and Unity: Thus 3, 5, 7, 11, 1332 
295 Ge. are Prime: Numbers. my . 5 
11. The Multiplier and Multiplicand go. frequent- 
ly by the name of Factors, becauſe by being multi- 

ied 3 they make the Product. 1 

12. When a Sum of Money is lent, or lies out for 
any Time, it is called a Principal, and the Mon 
paid for the Uſe or Forbearance of the Principal, 1 
commonly called Intereſt, and is always at ſome cer- 
fain*Rate per Cent. per Annum, ſuch as 4, 5, 6, Cc. 


| 15 Simple Intereſt is that which is produced by 
che 


rincipal lent or forborn for any Time. But, 

14. Compound Intereſt is that which is produced 
Sy the Principal and the Simple Intereſt lying out un- 
Paid for any Time, both in one Sum. For Example, 
. 100 lent at 5 per Cent. makes at the End of the 
Year L. 105; and if this L. 105 be let lie in the Bor- 
rower's hands, and become a new Principal to bear 
Intereſt che gest Year, then it it is called Compound 
Intereſt: And ſo on for any: Number of Years, by 


© Kill adding the preceding Year's Intereſt to its Prin- 
- Eipal. 


15. The Amount of any Principal for any Time is 


the Sum of that Principal and all the Intereſts due 


upon the ſame. 


16. When a Sum of Money, payable at any Time 

Hence, and not bearing Intereſt till after it is due, is 

© to be paid preſently, the Creditor muſt allow the Deb- 
tor ſo much for advancing it before the Time, as, 


being put our to Intereſt from this Time to that of 
the Payment of the Debt, would amount to the Inte- 
reft of. the Debt for the fame time, at any Rate per 


Me 
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In TRODUCTION. 3 


Diſcount or Rebate; which Diſcount being ſubtract» 
ed from the Debt firſt due, the Remainder is the pre- 
fent_ Worth. | 
17. An Annuity is an annual Payment, or a Sum of 
Money payable every Year for a certain Time or for 
ever, whether ir be due on Lands, Houſes, or Mo- 


ney in Stock or Bank, G. And when an Annuity, 


lies unpaid for any Time, it is (aid to be in Arrears. 


18. Bartering is the exchanging of one Commodity 
for another. 

19. Tare is an Allowance for the Weight of the 
Hogſhead, Cask, Cheſt or Bag, &c. which contain 
the Goods, and may either be known ſeparately, from 
the Weight of the Goods, or is accounted ſo much 
per Cent, or 112 bb. - | 

Trett_is an Allowance on ſome Sort of Goods for 
Waſte, Duſt, Refuſe or Inlack, &c. 

Cloff is an Allowance of 2 lib. on every Draught 
above 3 C. to Freemen of Lonann, _ 

When the Tare is ſubtracted, the Remainder is cal- 
led Suttle Weight; and when all Allowances are de- 
ducted, what remains is called Nett Weight or Weight 1 
payable. | "3 


EXPLANATION of the MARKS. 
or SYMBOLS... 


The Sign + (plus or more) is the Sign of Addition 

The Sign — (minus or lefs) denotes Subtraction. 

The Sign + (divided by) is the Sign of Diviſion. - - 

The Sign x (multiply d by) is the Sign of Multiplica- 
dlon. ; : 


The Sign = (equal to) is the Sign of Equality. 


* 
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x > ARITH- | 
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ARITHMETIC 


S the Art of: Numbering. 
I The. Characters whereby. Numbers are expref- 
ſed, are, 


„ 4- (6. 7. 3. . 0; 
NOTATION 


#F Eacheth to expreſs any Sum or. Number by theſe 
| Figures, according to the following 


. . 


PR * V o þ 

EEEVEPS EE 

SEEESSER L is | 

= -E = M 

5 682 08208 25. MN 

838 Oo - $227q 
Or thus: 


Th. Bills. Bills. Th. Mills. Mills. Thou. Units. 
—— IAA —— ANA PARA — 
CX Un. W 

e. 

Read thus: Units, Tens, Hundreds of Units; U- 
nits, Tens, Hundreds of Thouſands, &c. ſo that 
when a Sum is propoſed to be read or expreſſed in 
Words, divide the ſame into Periods, each wo 


A #7 | / 
2 3 \/ 


| Ferraro 
of 4 Figures, and read each Period as if it was an H. 
tire Number by itfelf, applying always its, general 
Name. | 

For Examp. Let the Number 14356485 be propo- 
ſed to be read or expreſſed in Words; firſt divide ic 
into Periods thus, 14,356,485, and you'll find it con- 
fiſt of 3 Periods, that is, Units, Thouſands Millions, 
and therefore is read 14 Mill. 3 hund. 56 Thouſand, 
4 Hund. eighty five. In like manner, | 


758,763,747 75$ Mill: 76; Thouf 747. 


12,469,721;766 | RY \ 12Th. 469 M. 721 Th. 766 
4317,467,005,701P = 424 B. 317 th. 467 M. 5 ch. 70t 
400,73, ooo, 465 K 2 j 4 th. 73 Mill. 465. 
1,000, 000,000,000 1 Billion, 
Set down in Figures Four thouſand and eight 4008 
Set down Fifty four th. Millions. 5 4,000,000,000+; 
Set down Eleven hundred and eleven 1,111 


Set down Elev. hund. and elev. th. and elev. 111101 

Set down Eleven hundred and eleven thog- Þ 111571 

ſand, one hundred and eleven r. RW GE 

Set down Eleven Mill. Eleven hund. 
thauf. eleven hund. and eleven 


| Of the Roman Notation. 

The Romans exprels'd;:Numbers by the Capital Lets 
ters of cheir Alphabet, and their ſimple Characters 
were theſe, © 2 | 
I. V. X&. L. . D. M equal 
1. 5 . 10. 50. 100. 50. 1000 _ 


And the intermediate; Numbers betwixt theſe, they ex» 
pretled by a Repetition of the ſame, ſetting dem 
a fter one another in a Line, the. Characters of the 
greateſt Value being placed to the left: Thus II; 
„, VIII 8, LX==60, DC==600, DCC==700. . 
But ſometimes they ſer the. Character of the leſſer 

, B 3 Value 


wal. 
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CY 


1 
f 


is 
\ * 
| 
| 
| 
£ 
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10, and by adding another O, it expreſ: d ten Times 


* 


' 
| 


2 


_—_— —.. 
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6 No rTAT IOM. 


hand, it expreſſed ten Times as much, for CCI 


3 


A 
* 


Value to the left of the greater, and this ſigniſied ti 
5 ſhe \ te wo they uſed for a ſhor- 
ter Expreſſion: Thus IV, IlV==3, IX, XL==408* 
CD==400, CM oo; and for D=;500 they wrote: 


much: Thus IDD==5000, IOO Joo. Alſo for 
M they wrote CIO, and by placing C and I on each 


19990. They expreſſed their Thoufands ſometimes 


by 2 Line drawn over the Top of any. Number leg I * 
than looo, thus, ooo, X==10000. | | 
r J. | 70 LXX. 
2 IL. 89g LXXXIX. 
4 IH or IV. 200 CC. 
5 V. 500 D or ID. | 
6 VI. 600 DC or IC. 

VIE. 700 DCC or ICC. f 


VIII or IX. 1000 M or CIO or I. 
een 300 CID CID or Il 


10 X. 
1 Xl. 3000 CIO CIO CID or NM. _ 
a2 XII. 4000 CIO CID CID CIO or IV. 
2 XIII. 500 IND d. F. 


XVII or II XX. f 
rere 
XX. 50000 1000 or L. 


NX. 700060 CCCIDDO or C. 
2M or X. 500000 10000. 
900 CM. * 
- 1000000 CCCCIOAFAD or M. 


2000090 MM. 
CIDOIDCCXXXVIIT or 


6 1738] MDCC XXXIX. 
CH AP. 


* 


b 
* 


m- * WW FP 
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CHAP. II. Aadition 


* Finds the Sum of tuo or more. Numbers pro poſed. 


J SHALL begin with the Addition of Simple Abſtrack 
or Simple Applicate. Numbers, for which obſerve * 
the following E W 8 
RuLe. Set down the ſeveral: Numbers under one 
another, ſo as Units may ſtand under Units, Tens uns 
der Tens, &c. and, beginning & the right Hand, add 
together the Figures in each Column ſeverally, and fer 
down the Sum, if it does not exceed 9; or, if it is 10 
or above, ſet down the Exceſs, carrying 1 for every 
10 to the next Column: And thus proceed till you 
come to the laſt Column, ſetting down the Sum of it, + 
becauſe you have no more Columns to add. 
Figures thus found are called the Amount, Total, Aﬀe® ? 
gregate or Sum of the ſeveral Particulars given to 


added. £ 
Exa. 1. Exa. 2. Exa. 3. 
4265 L. 3658 Yas. 1187 þ 
1522 7534 356. 
Sum 5797 Sum 114.92 Sum 1543 
Exa. 4. Exa. F. Exa. 6. 
16325 26370 400 
176 285 2000 
1483 188 600 
37 400 300 
218 76 400 
105 42 1000 
3 27 70 
17 112 : 100 


Sum 18364 Sum 27498 Sum 9100 


- 
+ V 
* ADs — 3 — 
. \ - 
- = 


8 Addition of Mixt Applicate. Num ; aol 


x, Of Engliſh Money. 

The leaft Piece of Money now uſed in England is 
a Farthing, whereof 4 make 1 Penny, 12 Pence 1 Shil- 
ling, and 20 Shillings 1 Pound: In theſe Accounts 
are kept, and are marked with the Characters L. s. 
d. q. or J. 1 „ 
- Belides thoſe they have other Coins, ſome real and 
others imaginary. 


„4 Farth. J Cx Penny. The real Coins now 

4 Pence {| 1 Groat. current, and com- 

6 Pence | 1 Teſter. monly known, are, 
12 Pence II Shilling. Of Copper, 

5 Shill.. make. 1 Crown. A Farth. anda Half- 
Sb. 8d. 1 Noble. penny, 2 
10 Sbill. r Angel. ? Of Silver, 

13 8. 4d. 1 Mark. A Penny, Two- 

20 Shill. } II Pound, pence, Three-pence, 


our-pence, Six-pence, a Shilling, Half a Crown, a 
Crown. i wo 

And of Gold, Half a Guinea=10's. 6 d. and a 
Guinea=21 Shill. They have alſo ſeveral other Pieces 
both of Gold and Silver, but they are not ſo com- 
mon. | 

In Scotland we uſe L. b. d. and L. 12 Scotch are e- 
qual to 1 L. Sterling. Bur Merchants,jand People of 
Faſhion, generally account in Exgliſhß Money. 


Addition of Mixt Applicate. Numbers. 


Exa. 1. Exs. 3. 
(20)(12) (4) (20) (12) (4) 
7 is „ i ſb. d. art. 
TY 145: 19: 11: 3 ; 13: 4: 3, 
= — 6; 7: 93 
if 1 4 107 2 
To: 16: 8: 9:0 18:2 
wy 43: 17: 10: 3 o: 7:2. 
1 2 he 2: 4. 
„ 71 
ow 1 16: 10: 1 
m- — — — : — 
e, Sum 362: 3: 10:0 Sum 3: 10: 11: 2 
uf 


As Thave ſet down, on the Top of each Denomina- 
ion,, the. Numbers the Learner muſt carry at, I ſhall 
not further illuſtrate the above Examples; but, in the 

olumn of Shillings, let him rather add the Units 
Place (without pointing) ſetring down the Exceſs o- 

er the 10's, and carrying one for each 10 to the Tens 
Place, and thence 1 for every 2 to the Place of E. 
And thus I have added the 2d Example. 
u The Farth. and Halfpence; are frequently marked 
thus, 4, 2, 4, which ſignify a Fourth of a Penny or 1 
„ Farth. one Half of a Penny or 2 Farth. 3 Fourths of 
of Ya Penny or 3 Farth. as in the following Example. 


N 


Here for every 2 d. I rec- 
kon 2 Farth. and add as in 
Exs. I. I 


Cn 
'O 
— "id 
ID Þ 4 CO 
+0 > wal 


Blu $4 p/n le pin e 


| 
4 
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2 

8 

A 

GO 

'1 © 
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"The 
- 


| > wake 1 lib. Therefore you muſt carry or point at 


= To Addition of Mixt Applicate.Numbers, 


2. Of Troy Weight. ; 


Fhe Original. of all Weights uſed in England (we are 
fold) was a Grain of Wheat taken out of RF 
of the Ear, and being well dried, 22 of them were to 
mike 1 Penny-weight, 20 Penny-weight x Ounce, 
= and 12 Qunces 1 Pound; but the Penny-weight was 
atterwards divided into 24 equal Parts called Grains, 
which is the leaſt Weight now commonly uſed. By 
this a 4 are weighed Jewels, Gold, Silver, Liquors 

and Brea -Fermeerly 8 . 


| TABLE. 
J 24 1d. wt. That is, N male 
3 1 d. wt. 20d. wt. or 480 
| _ \ a Sr. make 1 Oz. 28 
$5760 [240 x2 | r lib. or 240 d. wt. or 5760 Gr. 


very a4, 20, 12, as in the following Example. 


e 


a 148: 11: 19: 2 

7 n 
10: 10: 14: 6 
n. 
s 
18: 9: 10: 17 


6 


Sum 280: 6 12: n 
IP : * FBF f 
reel lf werghs HF. Ten 
4 Quiat tem ——T ET 


8 Sack of flow 2891 bs * >" 


x 
. 
- . 

2 — " _ 


* BE 


K 3. Of Apothecaries Weight. . 


This is the ſame with Troy Weight, unleſs that they 
divide the Lib. after a different manner, wiz. into 
Grains, Scruples, Drams and Ounces. By this Weight 
the Apothecaries compound their Medicines, hut bu 
and ſell their Drugs by Aver-du-poiſe Weight. 


TABLE for Apothecaries Weight. wen cy 


Addition of Mixt Applicate i Numbers. 11 


, 
- 


Gr. That is, 20 Gr, make © 


Sum o3 7 B6--A 


* 4. Of Aver-du-poiſe Weight..- 
By this Weight are weighed all coarſe Commodities, 


Hemp, Flax, Butter, Cheeſe, &c. It is divided into 
two Denominations,, viz. the Greater and the Leſſer: 
he Greater conſiſts of Tuns, Hundred W 
uar- 


» [ 
ey 
7 + 


20| 1 Scr. 1 Scruple, 3 Scr. 1 Dr. 
T3! | Dr. 8 Dr. 1 Oz. and 12 Oz. 
— Oz. 1 Lib. I uſe theſe Con- 
Hl. |_24| 811 Oz. tractions, Gr. Scr. Dr. 
576028806 1211 Lib. Ox. Lib. ; 
Example. 
(12) (8) (3) (20) 
Lib. oz. dr. ſcr. gr. 
26: 11: 7: as 39 
o: 8:2: 02 4 
7: 10: 62 39 
: 7 8 
3: 6: $6326 
12 10: 4: 21 


—— — * © 
one 1h avorrdropers 1s equi] to thy -1.14 rey 


and ſuch as are ſubject to Waſte, as Iron, Lead, Salt, 


8 


xs. lib. The Leſſer conſiſts of Stones, Pounds, Ounces 


> TABLE for the Greater. TABLE for the Leſſer. 


* 
* , 


12 Addition of Mixt Applicate. Numbers. 


Quarters and Pounds, which are thus mark d, T. C. 


and Drams, thus marked, St. lib. oz. dr. 


lib. dr. 
It qr.  [776110% 
Tr] 211 C: 256 76|t lib. 
2240 80 20 1 Tun. e 259 16 | 1 Stone. 


That is, 28 lib. make 1qr. That is, 16 dr. make 1 
4 qrs. 1 C. and 20 C. 1 oz. 16 oz. 1 lib. and 16 


Tun. lib. 1 St. 
Examples. 

(20) (4) (23) (16) (16) (16) 
C. qrs. lib. St. lib. oz, dr. 
34: 19: 3: 27 70: 15: 15: 15 
12: 10: 2: 18 0: 6: 121-3 
gz: 42 x2 : 6 45: + þ 6: 4 
6: 11: 3: 14 20: 8: 32 5 
2 6: 15: 8: 10 
5: 13: 1: 16 17: 9: 112 3 


Sum 104: 10: 1 19 Sum 180: 591 13 


—ͤ— — — 


— 


Wool Weight in Exgland hath theſe Denomina- 


tions,,,*iz Lib. Cloves, Stones, Tod, Wey, Sack, 
Laſt, according to the following Table. | 


* 
— 


i} 
L 


Lib. 


\ 


| 


ö 


| addition of Mixt Applicate. Numbers, 1 
% Lib. | 2 15 

7 [I Clove. 
|__14|__2| Stone. 

| 28] 4| 21 Tod. 


182| 26| 13 51 1 Wey. 


364 | 2 13 2/1 Sack. 
[4368[624| 312/156 24 12| 1 Laft. 


. Mr. Ward fays, that, by a very nice Experiment; 
he found, that 1 lib. Aver-du-poiſe is equal to 14 OZ. 
11 d. wt. 15 4 gr. Troy Weight. 


5. Of Liquid Meaſures. Far wine 


Liquid Meaſure is founded on Troy Weight; for 
$ lib. Troy Weight, taken out of the middle of the Ear 
and well dried, was to make a Gallon of Wine, Ale 
or Corn, than which no other Meaſure was at firſt al» 
lowed, tho' others have been introduc'd ofterwards.- . 


TABLE of Wine Meaſure, 


0 T1 7 Wy 
ls > „un 


1. Tierce. 
Iz 1 Hhd. 


13/1 Puncheon. £O 
2[12}1 But or Pipe} 
& 1 Tun. 

LI. . 


—_— 


exlus | 


E 231 Cubic Inches, conſequentlyi the Pint muſt con- 


TABLE of Ale and Beer Meaſure. 

5 LR A Firkin of 
A 12 I rt. irKin o 
— e Gall Soap or Her- 
3 — 8257 1 rings is the ſame 
6425 x Firkin. with that of Ale. 
Tras 646 2| 1 Kilderkin. 9 Gallons make 
P25 128|32| 4| Barrel. aFickin of Beer. 

T%|:92148| 6] 3115]: hd. — 


T4 Addition of Mixt Applicate: Numbers. 
Accounts are kept in theſe Denominations,, Tuns, 
Pipes. hhds. gall. pints. Thus, 


* = 


T. P. hhds. gal. pts. 


1: 1: 622 7 

ne 0 Weather 
3 17 jo ae . 
| 2: O: o: 18: 4 Note, 18 Gall. make 1 Rund- 
3: 1: 1: 25: 3 let, and 31 4 Gall. make a 
2: O: 1: 19: 6 Wine or Vinegar Barrel. 


| 


In the Exciſe the Wine Call. is ſuppoſed to contain 


REY 


tain 28+ Cubic Inches; but the Beer or Ale Gallon is 
ſuppoſed to contain 282 Cubic Inches, and therefore 
the Pint muſt contain 35 4 ſuch Inches. 


12 — PE 


2 a | * 4 1 * 
9 Gall ere noV Pee ot 8 
4 * © 1% , ve 
To thes peer Mat i 128 7 y 7 f 


8 = 2 , 
than tt s d bo be 


38419248 | — 


« 4 
'Exs, 


1 


re 


Addition of Mi xt ApplicatecN Numbers. 1. 9 


Exa. in Ale Meaſure. In Beer Meaſure, 
(43) (4)(2) "ST (4)(2), 
hhd. gall. ꝗt. pt. hhd. gall. qt. pt. 
3+ 47: 3: 1 13: 53230 
1:18: 2:0 42 1 0 
o: 28: 1: O 3: 16: 2: 1 
93222 1: 24: 2 
r 2 a: 117 81 
iin: 1 * 485 350 

bam 93--.6; a:;@ Sum 31: 39: 3: 0 


7 rr, 


In Scotland Accounts of Liquid Meafure are Kept 
in theſe Denominations,, hhds. gall. pints, mutchkins, 
gills, according to the following 1 able. 4 


Gills. a | 3 


7 Much. Mate, 2 Munchkin make | 
8 ar ; 1 Chopin;-and--2.-Pints...x | 
— Unt. Quart. The Engl/ Pint 

123 2 8]: Gall. is ſomewhat larger than the 


[20431 512 128 Ferrane. Search Mutchkin. 22 


N 1 calazq lee 
(16) (8)(4) (4) 


hhd.gall. pr. mat Fills. 


\ a | 


| . 
16 Addition of Mixt Applicate. Numbers. 


6. Of Engliſh Dry (or Corn) Meaſure. 0 

Dry Meaſure is different both from Wine and Ale 7 

Meaſure; for the Gall. here contains only 268 Cu- 
bic Inches, and the Buſhel 2150. The Denomina- 
tions. in this Meaſure are according to the following 
Table. Note, 5 Pecks make a 
Buſh, Water Meaſure. 

Pints. Ward ſays, that 10 

| ” | 1 Quart: Quarters make a Wey, | 


— \ x Porte! and 12Weys a Laſt, but 

e. all other Authors have 

8 4+ 2 |r Gall. it as in the annex d Table. 
7 


41L 2 r Peck. 


41 Coomb. 
I. 2] | Quarter. 
12018 1024| 16/18 32 | 8] 4] r Chald. 
* 
0 


0 co orW, 


— 


20 10 25 A 1 Laſt. 


Aceounti , eaſure are kept in Chald. qrs, 


. 
4 


"Example. 
(4) (8}Xx) (2)(3) 
buſh. p.gal. pt. 
127 
4: 0: 4: 2: 0; 4 
2 1:06: 21 2150 
1. 421161 
n 
o: 11 2: 1: 0: 4 
* 0: 0 


g 
8 
* 
N 
+ 
0 


- 


Addition of Mixt Applicute Numbers. y 
In Scotland the Denominations, of Dry Meaſue ares 
Chalders, Bolls, Firlots, Pecks, Lipies, and in theſe 


kept.- 
ie Accounts are kept e 'Eagli 7 Buſkat 10 


4 Lipies. lefs than the Scoſc⸗ n 
* 2 16 L |} Firlot. Cowen Mea — | 
a =; x Ball. | [= | 
ns [T0241 256 5 7601 — — 
ur 5 6 . ; + | 
ve rare, 104 ut 8 
0. | 
(16) % (Ha) 
h. bolls. fir. Peck. 10 
2: 157 373: 3 
1: 101 2292.2 f 
41 411271 
2: 12 2212251 
7. J: 7 2453871 
11: 51 12226 
— Sum 26: 6: 2:2 0 | 
5 ; Wi OT — | 5 ; * 


7. Of Engliſh Meaſures of Length. 

The Original;of Meaſures of Lengths (a5 of Weights} 
is from a Corn of WhEX ten out of the middle 
of the Ear and well dried, 3 of theſe in. Length were 
to make 1 Inch, and rhence all other Meaſures, = 
computed, as in the following Table. | 


C 3 


9 


18 Addition of Mixt Applicate Numbers. © 


Bar. Corns. 6 feet | fathom 
n Inch, 2 91s lo $ Jag e | 1 
| 61 12| 1 Foot. GO miles 2 de gre” 7 
x08] 36 th. 1 Yard. | 
594] 198] 162 u Pole or Perch. , 
23760} 792016 60] 2:0] 40] 1 Furlong. 
190080 163360 7280 1700 32 «| 1 Mite. | 
Accounts are kept in Miles, : Cloth Meaſure con- 
furlongs, yards, feet and - liſts of theſe Deno- 
inches. - minations,, yds, qrs. 
nails. 
Fxa. \ | l _ 
(S) C220 3K 12) 4) (4) 
M. fur. yds. feet in. | yds. grs nal. 
1: 7: 219: 2: 11 43: 3:3 
©: 4: 140: 1: 8 5.32 £* 
WS IN 05> 5 77.4033 
J: 3: 200: 2: 1 4:1: 3 7 
„ 522 1 1 
7 31 172 
Sud 10: 6: 8: 2: 4 Sum 81: o: 0 , 
The eaſieſt method of Note, That I; yd. 
adding the above yds. is Or 5 quarters, or #5 I 
"to begin with the Units inches, make an Ell t 
Place, carrying at 10's, Engliſh, alſo 2 yds 
and then adding the other Make a Fathom. a 
2 Columns together, car- 
ping at 22. 


The 


Addition of Mixt Applicate Numbers; 19 
The Scotch Ell contains J7 Scotch Inches, and is dis 
vided into 4 Quarters, and a Quarter into 4 Nails. 
The Foot Meature contains 12 of thoſe Inches, where» 
of the Ell contains 35. The Scotch Ell is 4 Part of an 
Inch Engliſh more than 37 Inches Engh/b ; ſo that the 
Sroteh Foot is to the Engliſh as 186-10 185. 

The Scotch Mile contains 8 Furlongs, a Furlong 40 
Falls, and a Fall 18 3 Feet Scorch, according to the al- 


lowing Table. 


Inches. 


12| 1 Foot. 


37] 373 1 Ell. 
2 1 3] 61 Fall. 


8880 745 :40| 40 1 Furlong. Ms; = 
| 72040 | 5920] t9zc| 32: | BÞ1 Mile, 1 


— 


2 
5 


Thus the Scorch Mile is 5920 Scotch Feet; fo that 
if the Difference betwixt the Exgliſb and Scotch Feet is 
not regarded, the Scotch Mile will be to the Engliſh as 
37 or 33, that is 37 Engii/b Miles are equal to 33 
Scotch Miles. | 6 


| Of Land Meaſure. Phe © 
The Denominations,uſed in meaſuring of Land; are, 
Poles, Roods, Acres, Miles, and are always underſtood 


to be ſquare. 
42 ſquare Poles make 1 Rood, 4 Roods an Acte, 
an 


640 Acres a Mile. See the following Table; 


. 


= 
— 7 ——— GS x 0 tt a 
? ———— 
* 


1 75 Addition of Mix! e Numbers, 


HQ—— ww. Ro ER — 


19; Inches. - | i f 12 1 
e eu) „ <ASSA 
N ALT, —_ e 
JI 12851 e + 


"239204 | 2724 2724] 304) 1.19. Pole or Perch. 
1568160 | 10890} 12 10 40] 1 ſq. Furlong or Rood. 
| — 5h 73560 4a $40 160 "al I _ 


1 * * 2 
YT GY Þ =—_  * FL 


TABLE for Scoteh Superficial Mea Narben 
ſquare Inches. 


144 1 ſq. Foot. 

1:60] 914: | 1 Fl, 
40274 2424 ET 1 1q Fall. 
— 15600 14.40 5 i Rqod. 

788544 5476015760 169]. 2 1 Acre. 

— —̃—— —⅛ 


f 


— 


A Scotch Acre is to an Engliſh Acre as $5353-6. o 
$3550 


£ 


. Of Time. 


Te moſt common Divihon-ot Time is into Years, 


Months, Days, Hours, Minutes, Seconds, Thirds, 


Ge. but Seconds being the leaſt Part of Time which 
can be — with * I begin the following 


Table: 


Seconds. | 


— | . 
0 1 Minute. 
2000 6011 Hour. 


86400] 1449] 24 . 1 Day. 
$3155693; '525949| 8765 | 365 V. 5 Ho. 48 Min. 


But 


2 5 Sec. 11 Year. 


Addition of Mixt Applicate Numbers. 2 
But for eafe in Calculation, we make the Year ro 
conſiſt of 365 Days, 6 Ho. and in Leap (or every 4th) 
Year, of 366 Days. Therefore 60 Min. make 1 Ho. 
24 Ho. x Day, 28 Days 1 Mon. and 13 Months and 
1 Day make one Lear; this is called the Common Tear, 


and is divided into 12 unequal Months, viz. | 


January 31 Days ly F 
February 28 and in Leap Year 29 Js R 
March. 31 | September, 30 
April 30 Ockober. 31 
31 November. 30 
30 December. 31 


Some Things are accounted by the Dozen, the 
higheſt Denomination whereof is a Groſs. Thus, 12 
Particulars make 1 doz. and 12 doz. 1 Groſs. 


Example. 


Groſs. doz. part. 
4 11: 11 
A 8 7 
0: 21 4 , 
2: 5: Note, 12 Bar- 
1: 10: 5 rels make 1 
3: 6: 3 Laſt : 
Sum 14: 9: 2 


— - — 


* 


TN Of the Proof of Addition. 


. In order to prove the Work of Addition; you 


may diſtribute the :Numbers added into ſeveral Par- 
cels; and after having added theſe Parcels together, if 
their Sum is the ſame with that firſt found, the Work 
has been right. To illuſtrate this I ſhall repeat Exa. 5. 

26370 .caſting out the 9's; thus: Take eac 
28 of the given Numbers ſeparately, and 


—— 26655 add their Figures together as ſimple 
186 Units, and when the Sum is equal to 


2. Addition may be proved by 


400 or greater than 9, but leſs than 18, 
76 neglect the 9, adding what is over to 
— 662 the next Figure, and fo proceed till 
er you have gone thro' them all, mark- 
+ ing what is over or under 9 at the, 
112 laſt Figure: Do the ſame with all the 
— 7: Numbers given to be added, ſetting 


| down the Exceſſes of 9 together in 
Total 27498 one Line, and ſum them up the ſame 
way, marking the Exceb of 9 as be- 

fore, or what the Sum is leſs than 9. Laſtly, do the 
fame with the Total Sum, and what is under 9, or o- 
ver any: Number of 9's in this, muſt be equal to the 
Exceſs or: Number le than 9 laſt marked, elle the 
Work is falſe. k 8-1 * 
ä Here I fay 44+-7=11, which is 2 o- 

ver, then 2 16, which is 7 o- 
ver, and therefore I ſet it down over a- 
gainſt this firſt Eine; and thus proceed- 
ing, I find the Exceſſes over 9's in the 
other Lines to be 1, 1, 7; the Sum of 
all which is 16, from which caſting a- 
way 9, there remains 7, which 1 ſet 
= down under; and caſting out the g's 
the ſame way from the total Sum i find 7 48 


2 


a a 


Of the Proof of Addition. 23 
allo; wherefore the Work is right. But this being te- 
dious, eſpecially; where there are many .Particulars,” © - 

3- The beſt Method, in my Opinion, is to begin at 
the Top and add downwards, whereas it was formerly 
done by beginning below. 8 


Aeſtions to exerciſe the Learner in this Rule, 


9s. 1. I bought a Parcel of Goods, the firſt Coſt 
whereof was L. 103: 15. I paid for Packing 8 fh. G d. 
for Carriage L. 1: 2: 4. and at Bargaining 4 /b. 8 d, 
What did the Goods ſtand me in, in all? ww 
L. fb. d. | 
103: 15: o firſt Coſt; © 2 
0:.,8: 6 Packing: 
0: $5 $ Bargaiaing.. 


105 10: 6 Tot. Charge. 


Os. 2. I lent my. Friend at one Time L. 48: 10? 
at another L. 100. at another 18 /. 10 d. at another 
L. 31: = at another L. 40: 8 d. How much'comgg 
it to in all ? 


L. 48: 10: - , 77 
100: N n 
* 18: 10 | 
ee! 4 


* 
N 2 
ur. 6 


Qu. 3. A Father was 22 Tears 6 Mon, old (re@ 
| _ 28 Days to a Mon. and 13 Mon. to a Year) 
hen his eldeſt Son was born; betwixt the eldeſt and 


leconp were 11 Mon. 12 Days; betwixt the rang 
8 3 


1 ö \ "TX 


L. 221: 31 6 2 


SAS 


| 


£4 _ Queſtions in Addition. 
and third were 2 Years 8 Mon. when the third is 24 
Years 2 Mon. how old is the Father? | 


* REY 


Y. M. D. 
22 + 6: oo 
- IX: + FW - K 
2: 8: 00 
2 v0 


— 


40: 1: 12 Anſwer, 


. Os. 4. A has ſuch a Sum of Money, chat if 
L. 13: 15: 8 be taken from it, what remains is e- 
qual to L. 61; 10: 7. 


L. 13: 15: 8 


61: 10: 7 = 


75: 6: 3 Anſwer. 


CHAP. III. Of SuBsTRAcTIoON. 


BY this Rule we find the Difference betwixt any two 
Numbers or Sums propoſed. be | 

The. Number from which the Subtraction is to be 
made is called the Minueza, the: Number to be ſub- 
tracted is called the Subtrabend, and what remains is 
called the Remainder, Difference or Exceſs, 


£x9! 


it 


| 95 Fraction of Mixt Applicate Numbers. 2 5 


Want) as you Carried in Addition. 


_ _—_—— \ 


ti, 1 Exa. | / 
Miinuend 6538 From 3867 
Subtrahend 4126 Take 1645 


Rem. 2412 Difference 2222 


When the Figure to be ſübtracted happens to be 
greater than that which ſtands over it, add 10 to the 
upper Figure, and then ſubtract or take the lower Fi- 
gure com the Sum of both, paying 1 to the next low 
Figure for the 10 thus borrowed. 


25 487 Exa. 4632 
What is the Difference betwixt 4632 3654 
and 365429? 2 — 
978 Anfr. 


From 17986 420 3000 2715 
Take $7698 | 180 2816 1089 
Rem. 122166 240 184 | 1633 


* 


BE | 3 3 
I proceed next to give Examples in Mixt Applicate 
Numbers, where you'll mind to borrow (in caſe you 


Fa. in Money, E. 
of TIM T. „ 4 f 
rom L. 147: 13: 6:3 From 1245: 81 4: x 
Take 89: 10: 4: 2 Take 486: 17: 8: 3 


—_— 


Rem. 758: 10: 7: 2 


, —_— 


— 
— — 


Troy 


256 Subtrackion of _ Applicate Nl 


ef += 23 34%, of tha From 5: 8: 2: 


aA... N 
3 n "2 
ike. * 
| 1 
e 


Troy Weight, . __. Aver du p. Nei 10 
lib. Oz. d. wt. gr. 1k. lig Aer - df 
From 143: 7: 2: 1 From 18: — 12: 10 


Take 128: 4: 14: 20 Take 6: 0: 1 14 
Rem. 14: 2: 7:1 Rem. 12 5 12 


lib. o dr. ſer. or. 
From 36: 4: 5: 1: 12 From Ko I: + 
Take 15: 8: 6: 0: 14 Take 15: 0: : 49: 4 


 Apothecaries Weight. - Engliſh Link 12 11 
| d 
20: 6 


Rem. 20:7: 7: 0; 18 Rem. 90 oro: TTY 2 


— 


ne! eight Gr., Scots Liquid Meaſvre. 
qrs. lib. hhd gal. pt. mut. gl. 

From 3 15: 2: 20 From 150: 1a: 2: 1: 0 

Take 18: 16: 1: 25 Take 86: 10: 67 31 2 


Rem. 21: 19: 0: 23 Rem. 6 64: 1: 3: 1: 2 


8 4 


Eaglim Dry. Meaſure. 5 Scots Dry Meaſure. , 


Ch.qrs. buſh P. gal. pt. Ch. B. fir. } p. lip. 
Take T;'3:47 3: 1:.0 "IF :Þ REDS > 


Yi << WF 
2 n 
s 
"= _—— 
w - „ 


ines Mixt Applieote Numbers. 25 


A q 
15 
"ESI 
F hd 

| 


—_—_— 7 


"4 Wers Neef. „ Chth Meats, "gh, 
ar NI. fur. yds. feet in. yds. rs. n. 
12. 4: 124: 1: 10 From 45: 2: 1 
Take 8: 7: 215: 1: 11 Take 18: 3: 3 
1228 Rem. 3: 4: 128: 2: 11 Rem. 26: 2: 2 


Dueſftions to exertiſe the Learner in this Rule. 


* 

6 . rt. A Man was born in the Ter 1728 

1 of our Lonp 1686, bow old is he this 1686 
preſent Year 1738? — 

- * Anſr.. 52 


Q». 2. Soppoſe the ſathe Perſon ſhould 1260 
hive o the Tear 1760, how od Will ble 1686 


| be then? — 

1. | 74A 
e. I lent my Friend L. 375 14: C. Whereof 
de has paid the L. 198: 16: 5. how tuch does he, 
» bet owe me? . 1 
* L. 375: 14: 6 Lent. 


198: 16: 8 Received. 


— 


176: 17: 10 Anſt. 


; Qu. 4, I bought 50 Tuns 5 C. 1 qr. 20 lib. 10 ol. 
of Iron, whereof I have fold 2% Tuns 8 C. 17 lib. 
3 12 0Z. How much remains unſold ? | 
T. C. qr. lid, oz. 
3 Bought 50: 5: 1: 20: 10 
Sold 24: 8: o: 17: 12 


— 


8 Unſold 25: 17: 2: 2 14 
D 2 7 


wy. 


e . ; A | =. 
28 Queſtions in Subtraftion. WW 
Qu A Church is 215 Years ſtanding this pres] 
far Year what Year was it built in? 
; 1738 | | | * | 
215 4 2 


1523 a 


Qu. 6. What Sum of Money added to E. 130: 17 
will make it L. 413: 123 7? 


413: 12: 7 
130: 17: 


— 


282: 15: 7 Anſwer. 


This Queſtion is the ſame, as if a Man was owing 
T. 413: 12: 7 to be paid preſently, and had only 
2 130: 17, and it ſhould be demanded, how much 
he muſt borrow preciſely to pay the ſame. 


ee. 7. Lent my. Friend at one Time L. 172: 12: 
4 at another Time L. 20: 12, at another Time L. 36 
16, whereof he has paid me L. 209. What does he 

yet owe me? | "8 

TL. 172: 13: 4 

20: 12: 0 


Lo ns | 


250; 1: 4 Lent. in all. 
— | . me. JU 


"wa 
* 
4 * 
T 


Dueftions in Sultraction. 29 
| Qs. 8. There are two Numbers, the greater of 
WF which is 128, and cheir Difference is 57 What is the 


= 


tefler 2. 
| 128 


37 
| 71 Anſwer, 

7 Oz. 9. The Sum of the Ages of two Men is 140 2 
Years, and the Difference is 47 Years. 9 Mon. What 
is the Age of each? (accounting 12 Mon. to the Tear.) 


2X. M4 
140: 6 70: 3 1 
Half the Sum is 70: 3 23: 12x þ Add 


9 14 XIE | 
47: 9 94: 14 Elder's Ag 

mr the Difference 23: 104 © © - 
at | 98: 3 | be 
f © 2, Sub. 
4h 15 233 10 | 

| — — 46: 41 Younger's Age 
140: 6 Proof | 2 


Ou. to. A Father was 21 Years ro Months and 
Days old when his eldeſt Son was born, and is no 
68 Years 1 Month 20 Days; how old is theSon ? (aq 
counting 30 Days to the Mon. and 12 Mon. to the 


Year.) 2 COL ,,n Jug. 


39 8 * 
Prof of the Work of Subtraftion. 


© This may be made two Ways, viz. 1. By adding 
the Subtrahend to the Remainder, for the Sum x 
to be the ſame with the Minuend. Or, 2. By fu 
tracting the Remainder from the Miauend, for — 
Difference ought to be the ſame with the Subrraheng 


SSS SSS 


CHAP. IV. Of MULTIPLICATION: 


Uttiplication i ls the taking or repeating an N - 
M ber a certain number of Times. r 29 


n 
EEE 
21 4] 6] 81012 1416 2 
e _36 
#2. a 1s bd wy Pg nt vt ee Wat 
[5 [r9[75[20125[30 135 [49 45] 60 
6 82 33642048 7.73 
eee 
| 8 16124|32 [40 4856 64 72 96 
Ia 
alas zes [60172 [34] 96] 1081 144 


Multiplication of Abſtrat Numbers. 31 
This Table the Learner ought to get by Heart per- 


fectly before he proceed. SIEM | 

The:Number to be multiplied is called the Malti. 
plicand, that: Number which multiplies is called the 
Multiplier, and the N umber reſulting from the multi- 
plying the one by the other is called the Product. The 


iſt two are otherwiſe called Factors. | 4 


I. To Maidtiply Abſtraf. Numbers. 


RuLs. Firſt ſet down the Multiplicandy and un- 
der it orderly the Multiplier, and: beginning with the 
Figure which ſtands in the Units Place of the Multi- 
puer, by it multiply the Figure ſtanding above it in 
the Multiplicand; and if the Product is leſs than 10, 
ſet it down in its proper Place (and proceed to mul- 
tiply the next Figure of the Multiplicand ;) but if the 
Product is above 10 or 10's, ſet down only the Exceſs, 
and carry the 10 or 10's to the Product of the next 
Figure when multiplied, ſetting down. the Exceſs as be- 
fore: And thus go on to multiply all the Figures of the 
Multiplicand by this firſt Figure of the Multiplier; 
then multiply the Multiplicand by the ſecond Figure 
of thE Multiplier (if this laſt conſiſts of more Places 
than one) after the ſame manner, ſetting down the 
Product as before, and proceed to multiply by each 
Figure of the Multiplier till you have done; only mind 
to ſet down the firſt Figure of the Product of each 
particular Multiplication under the multiplying Figure; 
then adding all the partial Products together, the 
Sum is the Anſwer. The Rule will be better under- 
ſtood by attending to the Operation of the following 
Examples, + Sn 


— 


Ex a 


| 32 Multiplication of Abftra. Numbers, - 


Nel car 5 
Aulciplicand 4687 174 
Multiplier ? | e : 
Product 18748 122276 Product. , 
_  ” |  Exa. 4 
Multiply 3576 18694 
y 12 24 


—ͥ — — wk: 


Product 42912 74776 product by 4. 
37388 Product by 2. 


448656 Total Product. 
Ex. 6. 


_ : 
36825 Product by 5. © 64520 a 
22095 Product by 3. 43390 
= 257775 Total Product. 543420 Produd 
Exa. 7. Exa. 8. 
25968 39745 
. 769 | 4673 
— | 
233712 119235 
IJ 155808 ; | 2782 15 
181776 4 238470 
5 * 2 158980 K 
he 185728385 


1. When 


* Multiplication of Alſftradt Numbers. 33 


1. When the Multiplier or Multiplicand, or both; 
end in à o or 0's, write the ſiguificant Figures under 
one another, and multiply, neglecting the o's till yu 
have done; but then you muſt add as many 0's to the 
product when found as are contained in both Factors. 


Exa. 1. Exa. 2. ; Exa. 3. 

Mult. 3260 325 38000 
by 25—— 240 2400 
1304 For 1300 1752 
652 650 

7824) 78000 91200900 


„ 


= 
» — 
L 


2. When a o or o's happen to ſtand between. ſigni· 
feant_ Figures in the Multiplier, _neglect them altos 


recher, - 
Exa. 5 8 Exa. by 
437 1370 
. "boos 
- ®,* 35008 109648 

286256 3823236 : 

— ——ͤ— — ire 
2660608 82345648 


„ When the. Multiplier is 1 with any: Number of 
os anhexed, vis. 10, 100, 1000, Gs. you have only 
to add to the Multiplicand as many o's as are contain - 
ed in the Multiplier, and the Work is done 1 

Thus, 486 10 = 4860 
486X100 = 43600 
486x I000=4 86000 e-. 


4. It 


> 
"4d 


are the Product of any 2 Digits, as 24324 times 6, 


44 Multiplication'ef Alftra& Numbers. 

4. It is convenient to make the leaſt of the two 
ven: Numbers Multiplier, tho it may be propoſed as 
plicand, ſeeing the Product will be the fare. 
B. Let it be propoſed to multiply: 375 dy 4835. 


Operation, The Multiplier may ſtand 
4336 uppermoſt, thus, 
+ Y79 5 * E 
— 33352 — 447 29022 .. 
14508 gr 19348 
1813500 . 222502 


5. When the Multiplier is a, Number that has 9 in 
all its Places, as 999,999 G. ſet as many o's on the 
right of che Multiphcand as there are 9's in the Mul- 
tiplier, and ſubtract it from itſelf ſo ine reaſed. Thus 
it 346 was to be multiplied by 9, 99, 999 or 9999, 
the er would be (as by the following Opera- 
tions 1 | | 


3460 24600. 346000.- -.—460000 . 
345 346 346 346 


3114 34% 345654 3459654 
6. When either Factor conſiſts of 2 Figures, which 


multiply by one of theſe Digns, and the Product by 

the other, and the laſt Product is the Anſwer: Thus 

| 3 8475 by 24, the Operation will ſtand as 
40W + | 


2 


* 1477 


Multiplicatian of, Numlurr. 
. 


aN I's 4 Gan f dY | 
* at ©. 1 S. 4 
— — 
1 
3 
6 
d 6.x 118 


| 20300 Produdt... 
Exa. 2. drt 346 by 542 which ns times 9... 


'0 


Wt 
oa + 
13684 Product. 


e 
And we may uſe the ameMethod when the Multiplier: 
s Wis the Product of any 3 or more Digets: For Exa, 
, Wto 8 is 6 by 168, which is 4 times 6 times 7. 


1 b 346 
7 * 4+ 


p ni LF.) tr 
i. en e 


— ä — 88 | 
1 8304 | q 14 *. 
n 


* — —— — — ——— 


FJ) tas Product. 


8 


Youll ſee the Uſe of ſuch MultiFlication further ons 


* 


36 Multiplication of Miær Applic. Numbers, 


II. To Multiply Mixt Applicate. Numbers, 


When the Multiplicand is Mixt and Applicate, and 
the Multiplier a ſingle Abſtract: Number, or the Pro- 
duct of two or more Figures, the Operation may be 
performed without reducing the Multiplicand to the 
joweſt Species mentioned, as you'll ſee by the follow - 
— ICED 


"Maltiply L. 14: 12: 8: 3 Here carry 1 for every 
by 7 4; for every 12, for eve · 
is 3 ry 205 in the Place of far. 

102: 9: 1: 1 4. and /b. reſpectively. 


. Bd. ox. dr, 
Exa. 2. Multip'y 10: 4 x3: - by 8. . EA 


— —— Here] carry 1 for 
82: 6: 11: 0 every 16, 16, 16. 


MIS. 


F: Vide Table 2. P. 12. 
n 


3. 
. « 
vY 


| 4 ER * $*4 
Exa. z. Where the Multiplier is the Product cf two 
Digits; 1222 BA 
Multiply L. 17: 10: 7: 2 45 is 5 times 9. 
by 4 5 


— — — — 
| Rub 3h 87: 13: =” 
| 9 


"7bs: 18: 1: 2 Anſwer, © 


ho * 
9 7 = 1 


Exa. 


@ 


Multiplication of Mixt Applic..Numbers. 35 
St. lib. oz. dr, 

Exa. 4. Multiply 25: 11: 6: 10 28 is 4 times 7. 

by 28, | 


— 


+ 


—— 


102: 13: 10: 


719: 15: 9: 8 Anſwer. 
i 
Ch. b. fir. p.lip. 
Exa. 5. Multiply 5: 12: 2: 1: 3 


by 224. 4 224 is 4X7XF _ 
DE N 
4/224 az: 2: 13:89 
56 7 
N 
„„ 
8 


— __ 


1296: 8: 2: o: o Anſwer. 
By duly attending, to the Method of operating theſe 


I Examples, you may eaſily perforin others of the ſame 


Nature. Wherefore I proceed to 


RED u- c rT ON 


From an higher to a lower Denomination (called 
Reduction Deſcending) performed by Multiplication, 


Money. | 
In L. 374: 14: 10: 1 how. many Farthings>' 
8 Vol: th © | z a 
— Here I multiply the L. by 20, and 


7494 /. the Product is /. this I multipl 
12 by 12, and the Product is 4. which 
laſt I multiply by 4, and the Pro- 
89938 4. duct is far. But note, that | rake 
4 in the odd /b. d. and far. in their 


1 MN proper Places as 1 go along. 
359753 far. 


Fa E 2 


"+4 
* WL = 


1 


* 
Cx 8 1 


9 


— 


Js 
ib es lat Ney Weight. 
In 148: 4: 10: 15 how many Grains? x 
148: 4: 10: 15 lere 1 multiply 
12 the lib. by 12 to 
— bring them to or. 
1780 OZ. theſe by 20 to te- 
20 duce them to d. vt. 
and theſe laſt by 24 
35610 d. wt for gr. 
24 | 
142445 
71221 
854655 gr. 4ufecer. 
Aver-du-poiſe Weight Greater. 
T. ©. qrs. lib. 


In 120: 12: 2: 17 how man 


- St. lib. oz. dr. 
in 40: II: 


Engliſh Liquid Meaſure. 


T. P. hhd. gal. pts. 


In 17: O: 1: 44: 5 how many pints ? 


Scots Liquid Meaſure. 


bhd. gal.pt.mur.gil. 


In 2: 13: 5: 2: 1 bow many Gills? 


Reduction by Multiplication. 


y lib. 
Anſr. 270217 lib. 


Aver-du-poiſe Weight Leſſer. 


12: 7 how many Drams ? 


Anſr. 166855. 


Avrſt. 35133 


 Anſr.5849. 
Engliſh 


Reduction by Multiplication. 39 
Engliſh Dry Meaſure. 
Ch. qrs.buſh.p. gu pt. 


In 15: 2: 2: how many Pints ? 
py 5 5 a Anſr. 32236. 
* Scots Dry Meaſure. 
_ Ch. bol. fir. p. lip. 
a In 18; 15: 2: 3: 3 how many Lipies? - 
1 Anſt. 19439. 


[ have left the Operation of the preceding Queſtions 
to the Learner's Exerciſe. 


Queſtions in Multiplication. 
If any one Thing coft 4 ,b. what is the 
Value of 42 ſuch Things at the ſame Rate? '1 
42 "EN 
4 


168 65 Anſr. or L. 8: 8 


Os. 2. If 1 ſpend 7 ſo. a Day, bow muck ki 
Lear? oe 
2 


a 
GERT L. þ. 
2555 B. Anſr. 127: 15 
Qu. 3. If 6; gall,” make a bhd. how many galh 
3 WW are there in 40 hhds. "ly 


40 
63 
2525 Aunſr, | 
1 E 2 | A. 


40 Queſtions in Multiplication. 
Ox. 4. It 1 C of anything coſt L. 1: 16: 4 what 
is the value of 8 C. at the fame Rate? 
| L. 1: 16: + 


| 14: 10: 8 Arſe. 
Du. 5. If any one Thing coſt L. 3: 15: 10 how 
much will 28 ſuch Things coſt at the ſame Rate? 


-” 


2 4-195 BW 
4 Here I multiply by 
4 and 7, inſtead of 28. 
pF. 34 4 
7 


L. 106: 3: 4 Anſr. 


4 . E.. 6. A Father gave his Daughter for her Dow- 
= ry 24 Boxes, and in cach Box were 16 leſſer Boxes, in 
each leſſer Box were 12 Purſes, and in each Purſe were 
16 leſſer Purſes, in each of which laſt were 4 4. Srory, 
What was her Portion? 


24 
16 


384 Number of leſſer Boxes, 
12 | 


oe Number of bigger Purſes. 
16 ; 


73728 amber of leſſer Purſes. 


4 
| 294912 d. "Anſr. or L. 1228: 16 
found by dividing by 12 and 20. 


2 ww + 


— 


- Queftrons in Multiplication. 4 
Oz. 7. I have 20 Casks of Raiſins, the net Weight Y 


of "each is 7 Stone, lib. 10 oz. what is the net 
Weight of the whote? —-- --- 


St. 7: 9: 10 


_ - © Here I multiply by 
30: 6: 8 4 and 5 inſtead of 20. 
5 | 1 p y 


— 


152: O: 8 An ſr. 


Os. 8. How many /p. d. and Halfpence are con- 
tained in L. ooo Sterl. © 


10000 L. | 
20 
— — 
200000 /b. 
12 a 8 
— 
2400000 d. 
2 


ERAS -— —— 


4820020 Halfpence. 


Os 9. What. Number divided by 8 gives 21 ſor 
the Quote? 


21 
ES 
| 168 A 


7 

Qs. 10. What Sum of Money muſt be divided e- 

jr amonglt 18 Men, that each may recayg, | 
L. 14; 6: 82. | | 5.4 1 


E 3 a L. 


42 Queſtions in Multiplication. 
L. 14: 6: 81 18 is 3X6. 


a4 


-” 


—_— 


43:20:12 
6 


258: 0: 99 Anſwer. 
Oz. 1t. In 50 Groſs 8 doz. of Pairs of Stockings, 
dow many ſingle Pairs? 
; Gr. doz. 

50: 8 


7296 Pairs, Anſwer. 


Ox; 12. What is the Total Weight of 26 Packs of 

Wool, each — 17 Stone 12 lib. 6 0z. net 
| t. lib. oz. 
27; 13:6 


9: o for 24 times. 
35: 8:12 for2 times. 


462: 1:12 Anſwer. 
. 2s. 13. What: Number divided by 3, 5, 7, 12 
will have no Remainder ? | . = 


| Proof of Multiplication. 
Multiplication is beſt proved by Diviſion ; thus, di- 
vide the Product by the Multiplier, the Quote is the 


1 Mul- 
. 


. * 
4 2 

* 

by * 


— — 


Proof of Multiplication. 43 
Multiplicand; or, divide the Product by the Multipli- 
cand, and the Quote is the Multiplier. 

| ſhall finiſh this Rule, when I have obſerved, that 
both Factors cannot be Applicate: Numbers, but that 
the one of them muſt neceſſarily be Abſtract. Where- 
fore it is abſurd to propoſe (for Exa.) L. 4: 6: 8 to 
be multiplied by L. 3: 2: 6. &c. If the Propoſers 
of ſuch Queſtions would be ſo good as to tell us, how 
oft they would have ſuch a Sum taken or repeated 
(which muſt be the _— of Multiplication, elſe it 
has no meaning) I ſhould do my belt to give them a 
ſitisfactory Anſwer ; but till they explain themſelves, 
I think they deſerve none. My deſigned Brevity does 
not allow, me to proſecute this Subject, and therefore 
I refer the Reader to Malcolm's Arith. pag. 85. Edit. 
Lond. 1730. 


2226232626208 


CHAP. v. Of Divisiow. 


Diviſon finds how oft one: Number is contained in 
another, or what Part it is of the ſame. 
The Number to be divided is called the Dividend, 
the: Number which divides is called the Diviſor, and 
the: Number reſulting by dividing the one by the o- 
ther, is called the Quotient or Quote. 
RVUL E. 
Set down the Diviſor and 
gg 15 1 me = ye Diviſor Dividend Quote 
xa. if the Diviſor is 6 
i contained in an equal Num- 4 736 ON 77 
, ber of Places of the Dividend, ſet a Point under or 2 
bove that Figure of the Dividend; but if the Diviſor 
1s not contained in an equal Number of Places of the 
Dividend, ſet the Point under or above that Figure 
which ſtands one Place further to the right; then 
conſider bow often the Diviſor is contained in that 


— Num- 
ps 


EI" 


44 | Drvtfon. . 
. Number of Places of the Dividend, and det down the 


* Anſwer on the right (of) within the crooked Line, 
down the next Figure of the Dividend, and annexing it 


already, multiplying and ſubtracting as before; and to 
the Remainder take down the next Figure; and thus 


the greateſt; Number of Times the Diviſor is con- 


'& 2. The Product of the Quote Figure multiplied 


and multiplying the Diviſor by the faid Figute, place 
the Product orderly under the Dividual, and ſub. 
tract it, writing the Remainder below: Then take 


to the right of the Remainder, conſider how oft the Bi. 
viſor is contained in that Sum, and ſet the Anſwer in the 
Quote, on the right of the Figure which ſtands there 


proceed till all the Figures are taken down, and the 
Quote completed. | 
Note 1. The Figure ſet in the Quote muſt expre( 


tained in that Part of the Dividend, and conſequent- 
the Remainder muſt always be leſs than the Divi- 


into the Diviſor muſt never exceed the Dividual. 
Exa. 1. „  Ex6s.'2. 


4) 7376 (1844 6) $7493 (14582 
4 2 


— — 


33 27 
32 24 
17 34 
16 30 
16 4 
16 40 
12 


Rem. 1 


Di vi fon. 


Exa. 3. 


Ne (25204 


Exa. 


45 
Exa. 4 
57) 38426 (674 
342 * 0 
422 
399 


236 . 
228 


Rem. 8 


Exa. 6. 
1579) 1087647 (688 
9474 ** 


1402 “ 
12632 ; 


13927 
12632 


Rem. 1295 


E xs. 


46 , Divifion. | 


Exa. 7. Exa. 8. 
63087) 41090746KG51 7469) 170296346(22787 
| i | 14938 
323854 - 20816 
315435 | 14938 
| 7 e 
84196 58788 
6308 52283 
211098 65054 
189261 59772 
? 53026 
Rem. 21837 223 
Rem. 743 
More Examples for Practice. 


8174679) 417690850638 (51095 221 : 2 
674100746) 19263764274674 (28487 £32393374 
34196825 7644) 4628736747467 (135 2293 128222 
9610070067 3846)4173867474628468(4 344423432 e. 


Contractions in Diviſion.” 


1. When the Diviſor is a ſingle Figure, or even 11 
or 12, the Diviſion may be perform d by ſubtracting 
mentally, and the Quote found by one Line. 


ö Exa. 1. Exa. 2 
4) 7334 6) 327968 
1846 Quote. 54661 4 Quote. 


Exa. 


Contrattions in Diviſion. 47 


WP Exs. 3. Exa. 4. 
7 8) 279685 + 9)0326754 + 
349607; Quote. 1474173 Quote. 
11) 428764 2) 391467 
3897 1 Quote. 0 32622xzQuote. 


2. When the Diviſor is the Product of one or 
more ſingle Figures (or Digits) divide by any one 
of theſe, and the Quote by any other, and ſo on, and 
the laſt Quote is the Anſwer: Thus, if I was to di- 
vide 68357 by 24, I would work as in the Margin. 

4 | 68357 When any thing remains after 

24 {+ 17089 4 the firſt Diviſion, it muſt be ſet 
2848 21 down. with a Line drawn through 

thus, it, as you ſee in the annexed Exa. 

a4 16 | 68357 and if any thing remains over the 

TH 11392 5 next Diviſion, it muſt not be ſet 

2848 22 don, but you are to multiply it 
|  . _ (mentally) into the firſt Diviſor, 
adding the firſt Remainder to the Product for the true 
total). Remainder ; ſo 1 remaining after I divided by 
6, Lay once 4 is 4, which with the 1 remaining for- 
merly makes 5 for the true Remainder, as you may 
prove by dividing the long Way. 


Wn, 2. Let it be required to find the 63d Part of 
39485. 


1 


63 15 39485 63 is =7X9 
- 9] 5640 F 
, 626 24 Quote. 
Exa. 3. Required the 27th Part of 16346 
2783 | 16346 27=3X9. 
"391 5445 2 


| | 605 27 Quote. | 
Exa. 4. Required the 64th Part of 16736. 


78 | 16736 
ro 2092 @ 


261 f or x Quote. 


l * | 
- * 
- . 
— | 3 


4 Contrattions in Diviſion. 


Here the firſt Remainder being o; I don't multiph 


the 2d Remainder 4 into the firſt Diviſor, becauf 


there is nothing to add to it, and therefore the Re. 
mainder is the ſame as if it had been only a ſimple Dj. 
viſion by 8. However, the Remainder would. hay; 
been equivalent, if I had multiplied it into the fir 
Diviſor, according-to the Rule, only it would have 
come come out in a higher Term, for 34 is when re. 
duced f or . 

If you want to know the Reaſon of thus managing 


4 - the Remainders, let us reſume the 3d Exa. where, aftc 


dividing by 3, there remains 2, which is 4 ; then there 

25 is 54487 to be divided by 9, and 
3 3 16346 after dividing the whole Part there. 
27 15 5448 5 remains 3, Which reduced to 
5650527 Fraction, 1 for its Denomi- 
| the Denominator of 


nator 3, (viz. 


2 


the Fraction to be divided) makes $; to which adding 


the J remaining over the firſt Diviſion, the Sum is 
this divided by 9 quotes 27, as is plain from 3d C;!, 


Diviſ. Com. Fract. But this laſt is not ſo ealy as the 


firſt Method. 
; | Here the firſt Remainder is 1, 
F. which I fer down; the 2d Re- 
J 3 | 63805 mainder is 3, which I multiply in. 
75 g 5 | 21268 1 to the firſt Diviſor 3, and adding 
5 | 4253 2 the firſt Remainder, the Sum is 
350 10, which | mark; the 3d Re 
mainder is alſo 3, which 1 multi- 


ply into the Product of the 2 firſt Diviſors, viz. 3 


and 5, and it makes 45; to which adding the Remain- 
der 10, the Sum is 55 for the total Remainder. - 


Exa. 6. Required to divide 3867395 by 756 afcc! 
this contracted Method. 


56 


Contractions in Diviſion. 1 
| 5 5 in _—_ to find the 
3 | 3867395 iviſors, I divide 756" by 4, 

[13 1289131 z the Quote by 6, this by 6, 
75 6 214855 5 and this by 7; and & of o- 
J7 35809 ax chers: Thus, 


5115 746 


| 756 


4 © wa 
% 
; 


So I find that 3x6x6X7==756.- if 
7 When the Diviſor ends in o or o's, cut off 
theſe 0's and as many Placcs of the Dividend, and fo * 

the Operation will be ſhorter. | 
Exa. 1. Exa. 2. 
4400) 864100 © 741000) 46301345 (62 Quotes 
216 Quote. 444 


190 
148 
Rem. 42846 
Exa. 3. PB. Exa. if 
141 3940116 5 | 179860|25 
241 it] 9850%/ 4065 359726 
1641 243 Quote. 3996 3 Quote. 
4. When both Diviſor and Dividend can be re- 
duced lower, reduce, and the Work will be eaſier: 
Thus, 468) 36840 | 
* 468) * 36840 Here firſt I divide both by 4, 
3117) 39210 and theſe Quotes by 2, and 
39) 3070 (78 the Diviſor becomes 39, and 
273 the Dividend 3070. 


340 
312 


Rem. 28 FE Some 


i 


co . Contrattions in Diuyjion, 
Sometimes by this Method the Diviſor becomes x; 
"Thus, to divide 11232 by 432. 
| 432 o 11232 So the Quote is 26 for 1) 26 (26 
272) 91872 times. | | = 
r 
1) 26 


F. Diviſion may be contracted, by omitting to write 
down the ſeveral Products of the Quote Figures into 
the Diviſor, but ſubtracting mentally, and ſetting down 
only the Remainders, as in Exa. 4, and 5, repeated. 


Exa. 4. Exa. F. 
J 7) 38426 (674 457) 1246874 (2728 
422 3328 & 
236 1297 
E Rem. 8 3834 
Rem. 178 


Some daſh a Line through each Figure of the Divr 
dual as they ſubtract ; thus, in Exa. 4 repeated. 


57) 38426 (6 57) 38426 (67 538425 (674 


42 423 4238 
| E | 


EBA. F. repeated. | ee a 
68 g Note, the Figures 128 want- 
+) 7) 114.06 5ha (272 ing teDaſh, are the Remain- 
F 287 | der . | 
3834 
178 | 
Divifion in Mixt Applicate, Numbers. 


sf I. When the Dividend is à Simple or Mixt 
= Applicate-Number, and the Diviſor Abſtract: See 
the following Examples. 


— . —: „ 99 — @O 
4 We” 1 


* 
3 
| 7 : p 
TS 2 - 
N => > 1 8 — _ 


L. 


ngen 


* 


Di viſſon in Mixt Appl. Nicumbers. 81 


20 : L. | | 21 L. 4. 4. 7 
9 2629 (77 L. 56) 2747: 16: 10: 3 66 L. 
238 3 | 
— — % 
249 467 
ite 238 456 
5 11 Rem. fr 
a 20 20 
220 (6 ,h. 76) 236 (3 fl. 
204 228 
16 Rem. 8 
5 3 
7492 (5 4. 76) 106 (1d 
22 Rem. 30 
4 = | 4 
588 (27. 76) 123 (1 f. 
e 23 . 
. _ | — 
; WW 47 


So that the 34th Part of L. 2629 is 77 6: 2 
27. And the 76th Part of L. 2747: 16: 10: 3 is 
L. 36: 3: 1: 19%. 


E 2 In 


a 


32 Divijſ for in Mixt Applicute Numbers. 


In Troy Weight. 
lib. oz. d. wt. gr. I - 
17) 253 8: 10: 14 (14 lib. 20 
95 17) 30 (1 d. wt. 
83 17 
68 — 
15 2+ 
na WF, 15 
17) 188 (11 O. | oe. 62h 
: +220 17) 326 (19 gb 
18 17 
Wy 156 
153 
3 


But when the Diviſor is a ſingle Figure, or the Pro. 
quct of two or more Figures, work as is directed, 


3 114 What is the 6th Part of L. 1076: 13: 47 
6) 1076: 18: 4 
179: 9:8: 22 Anſwer. | 
Ex. 2. What is the 8h Part of L. 3419? 
* _ 7: 6 Anſwer. 
Where the Remainders are reduced, and the Sub- 


© traction made _ See alſo the following Ex- 
* 


So L. 6 7 F. 
en : 197: 1 . 
E141 7 Lays” 8: 32 = 55 | 39: 1: 
$73: 2: 114 144 «13; 1 eg 
Aver- 


1 


85 
"I . 


| 


= 


' Diviſion in Mixt Atplicate. Numbers, 53 
Aver-du- p. Weight Leſſer. Scots Liquid Meaſure. 
St. ib. oz. dt. hhds.gal: 2554; 40 


64: 12: 2: 2: 


ox $3 [26 Se: F #2} 


8: 8:1:139 
1 
And ſo of others. 


CAE II. When Diviſor and Dividend are both ap- 
plicate to the ſame kind of Things Mt. 

RuLE. Reduce both to fimple Numbers of the 
loweſt ogy veg" ny; ny in either (if neceſſary) 
and then divide: Quote is abſtract, and ſhews 
how oft the Diviſor is contained in the Dividend, or 
what Part it is of the fame. -Y 


O0: 12:5 320 2 
o: A 6: 2:024 


* 
— - 


Exa. 1. Exa. 2. Exa. 3. 

L. L ſb. ſh. d. d. 

928 (5 n 1 4) 28 0 
28 28 28 


That is, 4 L. is the Ich Part of L. 28, 4. the 7th 
Part of 28 /h. and 4 4. the ſame Part of 28 . 


e 


381 12) 169: 16 8 1 122 
20 , 320 2 
— — 1 2 7 . | 
172 3396 So that L. 38: 12 is the 4th 
12 12 Part of L. 169: 16: 8, and 


— —  fomewhat more. 
9264 J40760(4 8 
| 37056 

. —— — 


3794 


ia 


$4. Diviſion in « Mit Apphicate Numbers. 


lib. oz. dr. ſt. oz. 
\ What Part of 1400: 13: to is 12: 8? 


ſt. lib; oz, lib. oz. dr. 5 L x0 
- 13: 0:8) - 1400: 13: 10 
ö 1 *£ 23 : dr. dr. 
— — 4928) 358618 (7 
192 lib. 22413 OZ. 344960 
1 46 16 
— 1 13658 
1160 358618 dr. u. 
192 
3080 07. 
— 16 Anſwer, the yth Part, and ſomewhat 
— more. And ſo of others. 
49280 dr. 


RE DVU OT ION 


From a lower to an higher Species (commonly called 
Redactian Aſcending), perform d by Diviſion. 


Exa. in Money. 
1 36845 fer. how many L. Ib. and'd? | 
4 | 36845 7. Here I divide the far. 


„ 9211 dl 17. by 4, and the Quote is 
2Þ) 7617. 74 1 d. the d T divide by 12, 


38 L. 7B. 7d. 17 and the Quote is JÞ. this 


ſt I divide by 20, and the Quote is L. 


Troy Weight. Apothecary Weight. 
In 13865 gr. bow many lib. In 13865 gr. how many lib 
13865 210) 138615 
4+} 1 3466 1 50 693: 5 
27 $217: 17 . 231: 0: 
12) 28:17:17 12) 28: 7: 5 5 
2: 4:17:17 Aut. 2: 4: 7: 0:95 


Aver 


Aver du-poiſe Weight. Wine Meaſure. 
In 635 163 lib. how ma- In 76385 Pints, how ma- 
* ny Tuns? | ny Tuns? | 
38} + 635163 * 8) 76385 
71 158790 6,1755 
4) 22684. : 11 359 1364 & 
200) 56711: 0:11 2) 151:35!:1. 
28311201 2) 75: 11 35 * 


74 7: 1: 1: 36:1 
And ſo of others. * ri 


Queſtions to exerciſe Divijion: | 


Qu. 1. What is the Value of one Yard of Clog 


when 26 yds. of the ſame colt L,2: 18: 6 


T8: 
26) 2: 18: 6 (0 L. 
| 20 | 
58 (2/6. + ich 
52 1ſt. 2: 3 
6 
12 
178 (3 4 
78 


25 2. There is L. 1372: 14: 6 to be divided 
equally amongſt ſix Men, what is each's Share? 


L. d. 


6) 1372: 14 6 
a2s$: 15: 9 Anſwer. 


. 


Reduction by Diviſion. 35 


Ke 1f1 ſpend 186 L. a Year, boy much iv i 


[| 
52) 186(3 L . 
156 a I 
— ö 4 
30 
20 
52) 600{11 5. 
572 
80 
72 
2 
ey 
ere 
el Anſr. 3: 1x: 6: 13 
24 
5 N 
920 96 (1. 
52 
++ | | a 
4. How many poor People may L. 20 be di- Wi 
= vided amongſt, ſo as to give Half a Crown to each? H 
| | $4 Wo, <T,!: 2.) ©: d 
2:6) 20 10:04 1 
12 20 4 
3 — d 
30 400 £ 
_ ee » 
* 31>) 4800 Ir 


" | 160 Anſwer, 


fe. 5. How many Tuns Burthen is that Ship ot, 
which can carry L. 11000 Sterling, when: converted 
into Scots Halfpence, each of which being 4 of an 
Ounce Aver-du-poiſe ? 
| 11000 
240 4. in 1 L. 


— 


2640000 
2 


4)52 80000 Halfpence or 4ths of an Ounce. 


4 | 1320000 Oz. 
. It! 330000 & 
28 I 4 | $2500 lib. 
7 | 20625 & 
4) 2946: 12 lib. 
210) 7346 C. 2 qrs. 12 lib. 


what has been already delivered. ; 


ſold the Horſe for 7 Guineas 10 f. I bought Linen 


d. As I was coming home, I had the Misfortune to 
rop a Purſe of 50 Guineas. How. much Money re- 
mained ? py - Anſt. L. 84: 12: 2 
2z.2. Towe L 137: 10: 8 to be paid preſently, 
_ whereof J have lying by me only L. ; 4 
much muſt I borrow preciſely to pay this Debt . 
PEG 24S Anfr. L. 51: 10:2. 
Qu. 


Cloth to the Value of L. 15: 12, whereof the Seller 
difcounted me a Crown. I bought a Horſe for L. 4: 
15: 6; and ſpent of Charges before I returned 12 f 4 


Queſtions in Diviſion. 5 


36 T. 6 C. 2 qrs. 12 lib. Anſwer, Ml 


Flow ſome practical Queſtions for further Ex 
erciſe in the foregoing Rules; to the Solution 
of which there is nothing further neceſſary thats»: 


A. 1. I went to a Market with L. 150 Sterling» © 
and a Horſe which coſt me 5 Guineas and a Half: I» 


& ©? 
. 45 


= 


6: 6 d. how 


F * 


58 - Mixt Practical Queſtions 
. 3. TI lent my. Friend at one time L 50 Ster- ( 
Ag, at another 4 Guineas, at another 35 Merks and 
a half Scots; whereof he paid me at one time 2 Twen- 
ty;Sbillings Notes, at another he gave me 16 Yards 
of fine Linen at 2 /b. per yd. and at another Time in 
Caſh L. 4x Scots. I drew a Bill on him for L. 39: 
17: 4 Scots payable to C. D. How much does he yet 
owe me? Anfr. 


Q. 4. A Butcher ſent his Servant to a Fair with 
L. 300: 12 Srors, to buy Sheep at L. 2: 5 each, Cows 
at L. 25 each, and Oxen at L. zo each, of each a like 

Number, allowing him Half a Crown for Charges: 
Ho many of each did the foreſaid Sum purchaſe, 
and how much Money was returned to the Maſter ? 
Ant. 5 of each, and L. 1: 7 4. Sterling returned. 
T 2 5. Suppoſe a Privateer makes a Prize to the 
Value of L. 3578: 14: 6, how much is due to each 
of the Crew (being 47 in all) allowing the Captain 3 
= and the other Officers (who are 4 in: Number) each 
Part of the Remainder, and what remains over and 
= above being to be equally diſtributed among the pri- 

eee Sh L 

5 n's Share, 223: 13* 45 35 
= Afr. 55 Officer's Share, — « & 10: 322 

. Each private Man's Share, 69: 17: 11: 154 
= Qs 6. rr I have ſpent of Caſh theſe 8 Years 
= laſt paſt L.838: 11, and have run in debt to the Sum 
= of L. 75: 19 over and above, how much comes it to 
* Year, per Month, per Week and per Day ? 


VA ———— — ſ ö — 


— 


I 
[ 


—_ A A 1 yy 


—_ — . 8 . — 0 — mu 
„ "_—_ „ - a 
* - * 


W EY oP. _®w — an 


— 


8 N 6: 3 per Ann. 
J. 15: 4595 per Mon. 
2 : 2% 3: 1053 per Week. 
he - Wc 6: 39200 

. 7. Suppoſe 1 ſpent laſt Year L. 114: 6: 3» 
how mach will Bee OG Years at the ſame Rate? 


1 Anſr. L. 2343: 8: 15 
| 7 — 8 Qu? 


"EL 


in Addition, Subtraction, &c. 59 

Qu. 8. Suppoſe L have r of a Ship, and her Freight 

for 3 Voyages is L. 345 Sterling, how much of the 

fame falls to me, there being L. 13: 11 to be paid by 
the Partners for Charges on the ſaid Voyages? 

Anſr. L. 20: 14: 3% 

Os. 9. I went to a Market with L. 60: 5, where 

bought 400 yds. of Linen at 105 d. per yd. alſo 

250 yds. of Plaiden at 5 d. per yd. alſo 4 Groſs 

. Stockings at 0 b. 4 d. per Doz. I ſpent of 

Charges 7 b. 6 d. When [I returned home had pre- 


ciſely L. 1: 2: 4. whether ought I ro have had more 
or leſs? Anſr. I ſhould have had a Shilling more. 


8. 10. I bought 3 Laſt of Salmons at L. a2: 57 
per Bar. which I ſent abroad. I ſpent of Charges at 
Shipping for Freight, c. L. 2: 10. My Factor advi- 
ſed me that he had fold the ſame for ready Money, che 
neat Proceeds whereof (all Charges deducted) amounts - 
ed to L. 103: 10, for which he ſent me in_retgrn 3 
414 lib. of Tea. How much was gained by the Sal- 
mon:, and what did the Tea coſt me per lib. as alſo * 
how may [I ſell the ſame to gain £.32: 1: 6 on the 
Yalmons ? | | * 
L. 20 Gain on the Salmons. 8 
ae; b. prime Coſt of the Tea per lib. = 


5 b. 7 d. Price of the Tea at the propoſed Gains 1 

Qu. II. Of what Quantity is 37 Bolls 12 Pecks 

the 17th Part? Ch. B. pecks.. 3 

Arſr. 40: 1: 1a 

9s. 12. A Merchant, bas 4 bhds. of Wine, con- 

taining each (ſuppoſe) 130 Pints Scots, which he de- 

| ſigns to draw off in Chopin Bottles; how many Gros 

will he need for this purpoſe? Gr. doz. bottles. 
| And... 2 3 

Qu. 13. I lent my Friend L.56: 18 Szerl. in return t 

which he gave me 45 Piſtoles, valued-each at 27 A 4 


- 


50 Mixt Practical Queſtions 
6 d. and 15 Carolus's of Gold at 23 /b. each; was] 
fully paid? Anſr. He ſtill owed me 5 /b. 6 d. 


Os. 14. How. many ſquare Stones of 10 Inches 
and 1+ Inch thick, will pave a Floor which is; 
yds. long, and half as broad? Anſr. 162. 

u. 15. I have to fell 4 f doz. fine Stockings, 1 
Merchant has offer'd me 5 /b. 6 d. per Pair, and to 
pay for the marking of them: Another tells me he 
give me L. 3: 6 per doz. without being at the Charge 
of the Stamp; and a, Third offers me 15 Stone of 
Wool worth 15 4. per lib. I being at the Charge o 
the Stamping. Which of all theſe is the beſt Bargain, 

and by how much does it exceed the other two? 

Anſr. The laſt is the beſt Bargain, wiz. better than 

the firſt by 15, 6 d. and better than the other by 3%. 
(I paying the Stamp.) 

| 2 Note. The Stamp is 2 d. Scots, or 3; d. Sterling per 

air. | 

Qu. 16. How much Sterling Money is contained 


ms 


in L. 1874: 10: 6 Scots? 
Anſr. I 156: 4: 225 found by dividing by 12. 

- Ow. 17. In L. 156: 4: 24 Sterling, how much 
Scots Money? | 

Anſr. 1874: 10: 6, found by multiplying by 12. 

Q. 18. In 4176 L. bow many Merks ? 5 

Anſr. 6264 Merks, found by multiplying by 3) 
and dividing the Product by 2; or by adding + of 
4176 to itſelf. ; 

Q. 19. In 3126 Merks how many L.? 
” Anſr. L.2084, found by multiplying by 2, and divi- 
ding the Product by 3; or by ſubtracting 4 of 3126 
from itſelf. 


. 20. In 20600 Merks Scots how much Sterling 

| Money? Roy 
| Anſr. Li 1144: 8: 105, found by dividing by 18. 
| Ss 


— —— 


— 


. 


Mixt Pradtical dig lion &c. 61 


V. 21, In L. 145: 14: 10 Szerl. how many Scott 
Merks ? 

Anſr. 2623 Merks, and 43 4. Sterl. over and above. 

.. 22. lo 7090 Guilders at 23 x per Guilder, how 
much Sterling and how much Scots Money? 

Anſr. 25 685 : 8: 4 Sterling, and 

L. 8225: o: o Scots. 

Qu. 23. In 436 Guineas at 21 /h. how many L ? 

Anſr. 7 457 : 16, found by multiplying by 21, and 
cividing the Product by 20; or by adding 28 of 436 
to itſelf. 


222626 RG262eh . 


CHAP. VI. Of Aritbmetical Progreſſion. 


WHEN a Rank of. Numbers do either increaſe or 
decreaſe by a common Difference, thole, Num- 
bers are ſaid to be in Arithmetical Progreſſion: Thus, 


ſr 2. 3. 4. 5. 6. 7. &c. F Here the com. Diffe- 


es. & u. 1. Ito: trence is 11 
4 3. 5, 7 9. 11.13. Ge. Here the com. * Diffe- 
© 4: ap £16 Jy va rence is 2. 


ind ſo of a7 other Series whoſe Difference is 3 5 45 | 


5 0. 


In every Arich. Progreſſion there are 5 Things con- 
\derable, vixz. 7 

The two Extremes, I. e. the arſt and daf Term of 
he Series. 

"The Common Difference. 

The. Number of Terms. And 

The Sum of all the Series. | 

And the moſt uſeful Caſes are theſe, wherein are 3 
ven; zo find the other 2. 


G CASE 


62 Arithmetical Pr agreſton. 
- Cassx 1. Having the Extremes, and Number & 
Terms, to find the common Difference aud Sum of al 
the Series. jor oy Nr xl 
Rur. Divide the Difference of the Extremes.hy 
the. Number of Terms leſs 1, and the Quote is the 
Difference : And multiply the Sum of the Extremes by 
the: Number of Terms, and half this Product is the 
Sum of the Series. | X | | 


Exa. A Gentleman laid by for à younger Son's Por. 
tion on the firſt Day of Jauner L. 12, and continued 
to lay by a certain Sum in Arith. Progreſſion on the 
firſt Day of each Month to the End of the Year, the 
laſt Sum being L. 45. How much did each exceed the 
former, and what did his Portion amount to in all? 


_ - 


45—12==3}3 Difference of Extremes. 
12—1=11:Number of Terms leſs . 

Then 11) 33 (3 common Difference or Exceſs. 
And 124-45=57 Sum of the Extremes. 

| 12 :Number of Terms. 


2) 684 (342 his Portion, or Sum of the 
Terms. 


7 Exs. 2. Suppoſe 100 Eggs were placed in a right 


Line, a Yard diftant from each other, and the firſt Egg 
a Yard diſtant from a Basket; how many Yards wil 
one walk (beginning at the Basket) before he can ga. 
ther up thoſe 100 Eggs fingly one after another, retur- 
ning with each to the Basket, and putting them in 
without breaking? | 
2-+2co=202 Sum of the Extremes. 
oo. Number of Terms. 


Y 
* 
5 


f 2)2C 200 
5 loo: Number of Yards, Anſwers 
And 1760) 10100 (5 Miles and 3 Quarters fers. 


C8 


** 


Arithmetical P rogreſſion. 63 BM 
Cask 2. Having the Extremes and common Dif- | 
ference, to find the:Number of Terms and Sum of the 
Series. | 9 2 4 

RULE. Divide the Difference of che Extremes: 
by the common Difference, and to the Quote adding 
1, the Sum is the: Number of Terms: then find the 
Sum of the Series by Caſe iſt. < 

Exa. A Gentleman laid by for 2 younger Son's 
Portion on the firſt Day of Fanzery L. 12; and con- 
tinued to lay, by a Sum on the firft Day of each Monti 
for a certain Number, increaling each by L. 3, the 
laſt wherof was 45 L. How many Months did be 
continue ſo to do, and what. did bis Portion amount 
tw in all? | | 

45—12==33 Difference of Extremes. 
3) zz (un, and 11+1=12. Number of Terms: 
12+45==57 Sum of the Extremes. 

12 75 


2) 634 (342 L. Sum of the Series. 


CASE 3. Having one of the Extremes, the Num- 
ber of Terms and the common Difference, to find the 
other Extreme. and the Sum of all the Terms. 

RuLe. If it is the leſſer Extreme that's given, 
multiply the common Difference by the Number of > 
Terms Jeſs I, and to tbe Product add the given x- 
treme; but if ic is the greater Extreme that's given, 
ſubtract it, and the Sum or Remainder is the other 
Extreme, and find the Sum of all the Terms by Caſe 
I or 2. 488 

Exa, A Gentleman laid by for à younger Son's 
Portion on the firſt of January L. 12, on the firſt of 
February L. 15, and fo on to the End of the Year, 
increaſing each by L. 3. How much did he lay by on 
the firſt of December, _ what was his Portion? 

115) 241 1190 wage 4 


Th 
" V =, 
3 p * = 


64 Arithmetical Progreſſion. 
3 common Difference. 

11 Number of Terms leſs x. 
23+12=45 laid by on the firſt of Detember. 


en 12-+45=57 Sum of the Extremes. 
12 Number of Terms. 


2) 684 (342 Sum of all the Terms. 


Cat 4. Having” the Extremes; and Sum of all 


the Series, to find the Number of Terms and com- 
mon Difference. 


RULE, Divide double the Sum by the Sum of 
the Extremes, the Quote is the: Number of Terms: 


then find the common Difference by one of the pre- 
ceding Caſes. | | | 


Ex. A Gentleman laid by: for a; younger Son's 
Portion on the firſt of Fanuar L. 12, and continued 
fo to do on each firſt Day of the ſucceeding Months 
for a certain Number, increaſing each by Arithmeti- 
cal Progreſhon; ſo that the laſt Sum laid by was L. 45. 
How many Months did he continue to lay by, and by 
how much did each Sum exceed, another, the Sum of 
all he laid by being L. 342 ? 

342 Sum of all the Series. | 

2 12+45=57 Sum of Extr, 


57) 684 (12: Number of Terms. * 

Then by Caſe iſt to find the common Difference. 
45—12=33 Diff. of Extremes. 12—1=11.Num- 
ber of Terms leſs 1. Therefore 11) 33 (3 common 
Difference. 


CAS E 5. Having one Extreme, Sum of the Se- 
ries and. Number of Terms, to find the other Ex- 
treme and the common Difference. | 

Rut. Divide double the Sum of the Series b 
the: Number of Terms, and from the Quote __ N 

the 


Il 


Arithmetical Progreſſion. 65 


the given Extreme, the Remainder is the Extreme 


' fought; then find the Difference by one of the pre- 
' ceding Caſes. | 


o 


Exa. A Gentleman laid by for a_younger Son's 
Portion on the firſt Day of Fanuary L. 12, and on the 
firſt Day of the ſucceeding Months of che Year a cer- 
tain Sum, each increaſing in Arithmetical Progreſſion, 
ſo that he laid by in all Z. 342. What was the Sum he 
laid by on the firſt of December, and by how much did 
each Sum exceed another ? | 


342 
a 


12) 684 (57 Sum of the Extremes. 
12 


45 laid by on the firſt of Derember.. 
Then by laſt Cafe to find the common Difference. 
45—12=33; and 12—1==12.Then 11)33(3 com. Diff. 


CASE 6. Having the Sum of the Series, com- 
mon Difference and: Number of Terms, to find the 
Extremes. | 

RuLx. By the Sum and: Number of Terms find 


the Sum of the Extremes, as in laſt Examp. then, by 
means of the common Difference and Number of | 


Terms, find the Difference of the Extremes thus, 
Multiply the common Difference by the: Number of 


Terms lefs 1, and the Product is the Difference of 
the Extremes. Laſtly, having the Sum and Diffe- 
rence of the Extremes, find the Extremes; thus, half 
their Sum — half their Difference is the greater, and 


| half their Difference ſubtracted from half their Sum 


is the leſſer. 
Exa, A Gentleman laid by for a younger , Son's 


Portion on the firſt Day of January à certain; Sum, 


and ſo continued to do on the firſt Day of each ſue- 


ceeding Month to the _ of the Year, increating 
3 each 


66 Arithmetical Progreſſion. 
each by L. z. ſo that the Amount of all came 9 
L. 342: How much did he lay by on the firſt Day gf 


Fox. and alſo on the firlt Day of Deember? | WC 
| 342 
2 

1a) 867 Sum of the Extremes. ; c 

3 comm. Diff. 12—1=11:Number of Terms leſs . C 


11 
33 Difference of Extremes. 

2) 57 (285 half the Sum of the Extremes. ; 
2) 32 (16+ half the Diff. of the Extremes. 


Sum 45 greater Extreme, and 57—45==12 for the 
leſſer Extreme. 5 


CASE 7. Having one Extreme, Sum of the Serie; 
and common Difference, to find the other Extreme 
and: Numder of Terms. | 


RvuTLE. If the leſſer Extreme is required, ſquare 
the greater Extreme, to which add its Product by the 
common Difference, + the 4th Part of the Square cf 
the common Difference, from which Total ſubtract 
the Product of twice the Difference by the Sum of 
the Series; out of which Remainder extracting the 
ſquare Root, to it add the common Difference, and 
the Sum is the leſſer Extreme. But, if the greater 
Extreme is required, To the Square of the leſſer add 

the Product of the Sum of the Series into twice the 
common Difference, and to this Sum add the 4th 
Part of the Square of the common Difference, from 
which Sum ſubtracting the Product of the given Ex- 
treme; by the common Difference, take the ſquare 
Root of the Remainder, and from this Remainder ſub- 
tract half of the common Difference, and the Re- 
mainder is the greater Extreme. 

F . CHAP, 


F _ a «cc©@ \L£. R wed 
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CHAP. VII. Of Geometrical \Progreſſion. 


W HEN a Rank of Numbers do either increaſe hy 
a common Multiplicator, or decreaſe by 2 
common Diviſor, theſe. Numbers are ſaid 0 be in 
Geometrical Progreſſion: As 


2. 4. 8. 16. 32. Ge, where 2 is the com. Multiplier. 
5 32. 16. 8. 4. Ge. where 2 is the com. Diviſor. 


4 5 6. 18. 54. 162, Ge. 3 Ras 3 is the com. 


- 
Geometrical Progreſſion. 


Multiplier, 
162. 54. 18. 6. 2. where 3 is the com: Diviſor. 


In Geometrical Progreſſion (as in —— there 
are 5 Things conſiderable, vix. 


The 2 Extremes. 

The Ratio, i. e. the Quote of the greater Term di- 
vided by the leſſer, or the common Multiplier, 

The:Number of Terms. | 

The Sum of the whole Series. 


And the moſt uſeful Caſes are thoſe, in which are 
given any of theſe 3 Things, to find the other 2. 


CASE 1. Having the Extremes and Ratio, t to 
find the Sum and: Number of Terms. 


RULE. For the Sum of the Series, divide the 
Difference of the Extremes; by the Ratio leſs 1, the 
Quote is the. Sum leſs the greater Extreme.; And to 
find the; Number of Terms, divide the greater Ex- 
treme; by the leſſer, and raiſe the Ratio to a Power e- 
qual to that Quote, and the Index or; Number of 
Multiplications is the: Number of Terms leſs 1. 


CASE 2. Having the Extremes and. Number of 


Terms, to find the Sum and Ratio. 
| RuLE 


"vs 


— 


\68 ' Geometrical Progreſſion, 
= - +4: WY & | 
. For the Ratio, divide the greater Extreme; 
the leſſer, extract fuch 2 Root of the Quote whoſe In- 


dex is the: Number of Terms leſs x, and it is the Ra- 
tio: And find the Sum by Caſe 1. | 


Cask 3. Having the Extremes. and Sum, to find Nei 
the Ratio and:Number of Terms. N 
RVULE th 
1. For the Ratio, divide the Difference of the Sun 28 
and leſſer Extreme,; by the Difference of the Sum and | 
greater Extreme; and the Quote is the Ratio. And for 
dhe: Number of Terms, find it by Caſe 1. 12 


CASE 4. Having either of the Extremes; the Re- 
tio and: Number of Terms, to find the other Extreme us 
and the Sum of the Series. 

RU. If it is the leſſer Extreme, chat's given, on 
multiply it by the Ratio multiplied into itſelf as oft u Hi. 
is the Number of Terms leſs 1, and the Product is the 

ter Extreme. | 

But if the greater Extreme is given, divide it by the 
Ratio multiplied into irſelf as oft as is the Number of {W*" 
Terms leſs 1, and the Qgote is the leſſer Extreme: Al 
And for the Sum of the Series, find it by Caſe 1. 


CASE 5. Having the Sum of the Series,: Num- 8 
ber of Terms and Ratio, to find the Extremes. : 


RvL1 E. To find the leſſer Extreme,, multiply the 
Ratio as oft into itſelf as is the; Number of Terms; 
then multiply the Sum of the Series by the Ratio lels 
I, and divide the Product by the foreſaid Power of 
the Ratio leſs 1, the Quote is the leſſer Extreme; and 
for the other Extreme, find it by laſt Caſe. 


Cas E 6. Having either Extreme, the Sum and Ra- 


tio, to find the other Extreme and Number of Terms. 
/ RL. 


2 


Geometrical Progreſſion. 69 

RULE. If the greater Extreme; is given, to find 
the leſſer, multiply the Difference of the Sum and 
greater Extreme; by the Ratio leſs 1, ſubtract the Prx- 
duct from the greater Extreme,, and the Remainder is 
the leſſer : And find- the: Number of Terms by Cale r. 

But, if the leſſer Extreme, is given, to find the great - 
er, multiply the Difference of the Sum and leſſer Ex- 
treme; by the Ratio leſs 1, and divide the Product by 
the Ratio, and to the Quote adding the leſſer Extreme, 
the Sum is the greater; finding the. Number of Terms 
as before. MICE 


Now to exemplify ſome of the preceding Cales, 
take the following Queſtion. | 
A Servant, skill'd in Numbers, agreed with a Gentle- 
man fo ſerve him for 12 Months, provided he would- 
give him a Farthing for his firſt Month's Service, a 
Penny for the ſecond, 4 Pence for the third, and ſo 
on, quadrupling each preceding Month's Wages, to 
the end of the Year : What did bis Hire amount co? 

By Caſe 4. given the leſſer Extreme 1 far. 

And 4 rais'd to the 11th Power is 4194304 for the 
greater Extreme,, or laſt Month's Wages. - © 

Then 4194304 14194303 Differ. of Extremes. 


Allo 4—1==3=Ratio lefs 1, and 3)4.194303(1398101 
= Laſtly, 134981014-4194304=55 92405 far 

L. 5825: 8: 5: 1 Anſwer, | | 
Which Queſtion you may vary like that in Arith. 
Progreſſion, and ſo apply the other Caſes. -.. 
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Z CHAP. vn. Of FRACT10Ns. 


Tk ERE are only two Kinds of Fractions now. ge- 
nerally uſed, viz. Vulgar or Common, and Decimal. 

A Common Fraction conſiſts of two Members, 
wiz. 2 Numerator and a Denominator,, which are 
written as in the following Example 4 or /, the Fi- 
ure 3 being the Numerator, and 4 the Denominator,, | 
he firſt Form ſeems moſt convenient for, Calculati- 
ons, and rhe other for keeping Accomprs. | | 
The Denominator, ſhews into how many Parts the 
— per or whole Thing is divided, or ſuppoſed to be 
The Numerator ſhews how many of theſe Parts are 
contained in the given Fraction: Thus in the adduced 
Example 2, the Denominator,ſhews, that the whole 
ing (whatever it is) is divided, or ſuppoſed to be 
divided into 4 equal Parts ; and the Numerator ſhews, 
that 3 of theſe equal Parts are contained in the Frac- 
tion. In like manner, 


41 one half. 074 

4 a Two third Parts, or 2 Thirds. 

+ inn. 4 fifth Parts, or 4 Fifths. 

T6 9 ſixteenth Parts, or 9 Sixteenths. 

Or we may read them thus: 1 divided by 2; 2 di- 
vided by 3; 4 divided by 5; 9 divided by 16; and ſo 

of others : For the Numerator is always the Dividend, 

and the Denominator, the Diviſor. 


A Common Fraction is Proper or Improper, Simple 
or Compound. 
__ » AProper Common Fraction is ſuch whoſe Nute - 
__ _rator is leſs than its Denominator,, and conſ:quentlyjthe 
Faction is leſs than the Integer, to which it refers 


Exs. i, 77 IF» &. a 


f 


1 22 Of Fractions. 71 
An Improper Common Fraction is ſuch whoſe Ni 
merator is equal to or greater than its Denominator,,- * 
and therefore the Fraction, is equal to or greater than 
its relative Integer. Exa. J f, *5» d % &c. 
And here note, that if the Numerator and Denomi- 
nator are both the ſame, the Fraction is equal to the 

Integer, as Þ 15 3+ Oc. | 
A Simple Common Fraction has only one Nume- 
rator and one Denominator,, wherher it be Proper © 
1 Exs. þ 3 1 $ % Ge. 22 
ut a Compound Fraction is a Fraction of a Frac- 
tion, and hath ſeveral Numerators and ſeveral Deno- 
minators 5, that is, it conſiſts of ſeveral Simple Fractions, 
the Particle of ſtanding berwixt each two of them. 
Exa. 4 of 4; by which is meant, firſt, that the whole 
Thing or Integer is divided into 3 equal Parts, two-of 
which Parts make 4 ; then, that this Fraction 4 is di- 
vided into 5 equal Parts, and 4 of theſe Parts taken. 
In like manner 3; of 1 of , 5 of 4 of + of 44, are 


Capone Fractions. | 
A Mixt-Number (in Fractions) is a whole: Number 
with a Fraction annex d, as 4x, 204, which are read 
four and one half, 20 and 3 fourth Parts, where the 
Fractions are ſuppoſed to refer to the ſame Integers 
with the 4 and —_—— ſo that if 4 be 4+ L. 
its Value is L. 4: 10; andi 203 be 204 yds, the 
Value is 20 yds and 3 Quarters- 


AasAAaAAAAAA AAA 


cHAp. 1X. Of Reduttion of Common 
Fra#ions. „ 


ERE I would adviſe che [cam to make himſelf 
Maſter of the following XI. Ciſes, becauſe _ 


| 


72 Reduction of Common Fractions. 

= . / the right underſtanding” of them depends the moſt 9 

cher 8 to be deliveredin Addition, Subtration, G. 
and they are as it were the very Hinge upon which 

| -(almof) all the Operations, where Fractions are col. 


*cern'd, do turn. 
ede 27 £34 
To reduce a Fraction to its loweſt Term, that is, to 
End another equivalent Fraction to 4 given one, but 
expreſs d in lower Terms (when poſſible ) 


i" 
i" 
1 
| 
| 


„„ Rode. 8 7 
Divide the greater Term by the leſſer, that is, the 
Numerator or Denominator,, the one by the other; 
and if there is a Remainder, by ir divide the firſt Di. 
-vifor ; and if any thing yet remains, let it be a Diviſor 
to the laſt Diviſor, thus go on, by ſtill dividing 
the pteceding Diviſor by the laſt Remainder, till o re- 
main: the ſeveral Quores are to be neglected, and 
*he laſt Diviſor is to be aſſumed as the greateſt com- 
mon Meaſure to the Terms of the propoſed Fraction, 
by which common Meaſure dividing the Numerator 
and Denominatorgſeverally, you'll have the Fraction 
expreſs d in its welt equivalent Terms. 


= = — — = l 
—— — — K 
— I” [___ ..... 


ws by toc od i7c PTA co: i Do ole 
8 16) 56 (3 1 | " Or thus, 1 
48 3 
—— — 
,,,. 
16 — * 
8 3 


8 . & © © \ * OY +.D » #4 * 1 % 16 By * oc 


Their greateſt common Meaſtre is 8, wherefore by 
dividing both Terms by it, (thus, 8) 38 (3) the Frac- 
tion: 35 is reduced to 4, its loweſt equivalent Expfel- 

DTIC 4c * . : 5 * 


Sr Exs. 


Wo 
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Exa. 2. Reduce 11515 to its leaſt Terms. 


Operation. Or thus, 
2832) 12343 (4 1238414 
11328 | 2832|k 
1520) 2832 (1 — 

N 1225 5 131216 

— 208[3 
1312) mol "Tal 

ab | 16 
208) 1312 (6 0 
1248 
64) 208 (3 
182 
160 644 
64+ 


Their greateſt common Meaſure (thus found) is 16, 
wherefore 2832 - 16=177 Numerator, and 12848 
16 2 $03 8 and ſo 53337 in its loweſt 
Terms is 383. | | ; 

Exa. 3. Reduce I to its loweſt Expreſſion. 

23) 384 (13 Or thus, 
28 38 4 9 


— 


74 Reduction of Common Fract ions. 
Then 4) 1 ( Anſwer in its loweſt Terms. 
. 1. Ober ve, If Unity is the laſt Diviſor, the Frac- 
tion is irreducible, and is already in its loweſt Terms; Wl * 
as in the Exa. following, 1387. ; | 


. Operation. | 
$4) 1973 + Or ſhorter thus, 
162 | 197% 
_ - = | 
235540 — BK: 
S720 . | 
"Tic: | 19. 71 
19) 35 (4 | 17606 1 
19 Ben 
16) 19 (1 1 
16 _ 
—. | 
3) 16 (5 
I5 
1) 3 (3 | 
3 | 
0 


nient for Practice as the taking 3, J, 4, Cc. (or divi- 
ding by 2, 3, 4, Oc.) of both Numerator and Deno- 
minator, (as you ſee practicable) to divide them with- 
gut a Remainder. Such Diviſors, after a little Practice 
and Experience, will diſcovergthemſelyves almoſt at firſt 
view, Without any previous Trial. —— 
Ex. 435 in 33 Terms is 4, found thus: 
- 420459808147 0 

WW |= L112] 16 Fur. 

1 Obſerve, If Numerator and Denominator end in 
an even Number, they may both be divided by 2, 
withour any Remainder; and. if they. are both even af- 
ter the firſt Diviſion, you may divide again the Quote i 


” — 


; 2. Obſerve, That che: general Rule is not ſo canve- ill 
1 


Co 


j 
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by 2, and fo continue to divide by 2 as oft as poſſible, 
and after that by any Figure that will do it, till you 
come to its loweſt Terms. | 
Exae 11 is g; 421 is 5, thus found, 
| 035 "96\*48,*241*12|*6| 2 
2 | —_ — — — — — — 
288 3 7 =| 18} 913 
Here I divide 5 times by 2, and once by 3. Now 
tho” 2 will certainly: divide every even: Number, yet 


you'll frequently at eſt Sight obſerve, that ſome greater 


Number will do it, which you ought to take, becauſe 
| the greater the Diviſors are, the fewer there mult be 


of them, and the Operation is the ſooner ended. So 
in the laſt Exa. to have divided by 8 and 12 would 
have produced the fame Effect. F 
, Obſerve, If both Numerator and Denominator,, 
end in © or o's, cut off an equal: Number from both, 
and you have the Fraction lower, which when practis, 
cable you may reduce, till you come to the loweſt. 
Exa. 288 is +; $378 is firſt 235, and by dividing _ 
by 9, it becomes 44 lowelt. This Abbreviation is the 
fame with dividing both by 10, 100, 1000, Ge. 
5. Obſerve, If Numerator and Denominator, the 
one of them end in o and the other in 5, they ate bo 
divihble. by 3, without a Remainder. Exa. 28 =35 
g. Alſo if both end in 5, thus 1 = and 
11 I. | <3 | 
Us r. This Reduction is neceſſary for facilitating , : 
any Operation with them: Alſo a Fraction muſt be 
reduced to its loweſt Terms, before its Root can be 


extracted. | 
CASE II. ien 
To reduce: an Improper Fraction to its equivalent 
whole or mixt. Number. | 
RuLt xt. Divide the Numerator by the Denomina- 
tor, the Quote is the whole: Number; and if there is 
2 Remainder, it muſt be annexed to the Integral Part 
in form of a Fraction, and fo the Anſwer Will be a 
220 | Ha mixt 


* 


726 Reduction of Common Fractions 
mixt: Number. Exe. 1. A4 31; 


= +3 2324 J. 5 A | a 
SE. This Reduction is of uſe for the better un- 
derſtanding their Value. 244 


CASE III. 

To reduce a whole Number to an equivalent (Im- 
proper) Fraction, having any aſſigned Denominator., 
ULE. Multiply the whole: Number by the aſ- 
ſigned Denominator,, the Product is the Numerator, 
which ſet over the aſſigned Denominator,,gives the 
Anſwer. Ex. Reduce 6 to an Improper Fraction, 
whoſe Denominator,is 8. Thus, 6X8—=48; then *; is 


the Thing ſought: This is the Converſe of the laſt 


Caſe. | 

Us E. This is of uſe when a Fraction is to be ad- 
ded to or ſubtracted from a whole: Number, vix. that 
the Sum or Remainder may be in form of a Frac- 


tion, | 
| CASE IV. 

To reduce a whole: Number to an equivalent (Im- 
proper) Fraction, when no Denominator, is given. 
RuLE. Set the whole: Number for a Numerator, 
and 1 for a Denominator, and it is done. Exa. 4 is 
$; 12s . oy 


Os. Such Reduction is neceſſary when a whole 


- Nutnber is to be multiplied or divided by a Fraction. 


| CASE v. 
To reduce a mixt:Number to an equivalent Impro- 


per ((irmple) Fraction. 


RVuLk. Multiply the whole: Number by the De- 
nominator, of the annexed Fraction, adding to the Pro- 
duct its Numerator, the Sum is the Numerator, and 


| the Denominatoꝝ given is the Denominator, of the An- 


wer. Exa. Reduce 35 to a ſimple Fraction ; thus, 
3X5=15, and 15+2==17, ſo the Anſwer is "5. 


Era. 2. Reduce 16 to a ſimple Fraction; thus, 


16x7==112, and 1123115; ſo the Anſwer is 1j, 
| E £5 Us. 


2 2 2 


— 


—— = 
— 
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Usk. This Reduction is neceſſary, when a mixt 


2 Fraction ; or when a Fraction of a different Deno- 
minator, is to be ſubtracted from it, or it from another 
mitt Number of a different Denominator., f 

CASE VI. | 

To reduce a Compound Fraction to a Simple equi 
yalent one. 

RULE. Multiply all the Numerators continually 
into one another for the Numerator, and all the De- 
nominators, together for the Denominator, of the Ans 
{wer, which you may reduce to its loweſt, if it is not 
ſo after the Multiplication. Exa. Reduce F of to a 
Simple Fraction; thus, 4x 2= 8 Numerator, and 
5x 3=15 Denominator z, therefore is the Anſwer; 
Allo J of 5 of 4=3F for the Simple equivalent Frac- 
tion, which in its loweſt Terms is 27. 

1. If one of the Members of a Compound Frac- 
tion is a whole: Number greater than 1, then this 
whole: Number being turned into an Improper Frac- 
tion (by Caſe 4th), let the Reduction be made as be- 
fore.  Exa. 5 of 4 is Fof #=3; + of dss of Þ 
="F=6; of 19 = of *'F=%F=114$ 

2. When one of the Members is a mixt Number, 
reduce it by Caſe 5th to a Simple Fraction, and work 
u before, Exa. 4 of 4+ is} of $=38=254. 

- 3. When all or any one of the given Fractions can 
be reduced to lower Terms, let that be done firſt; and 
then apply the: general Rule; for by this Means the 
Anſwer will come out in lower Terms, tho“ not l 
ways in its loweſt. Exe. # of + is Jof $=$ ors; 
30f J is 1 of 4=1. rs 

4. It matters not in what order the Members of a 
Compound Fraction are taken, for J of & is the fame 
with + of 3. | 

Usz. This Reduction is of uſe for the more ready 
comprehending their Value, as alſo in order to prepare 

them for Addition, Subtraction, Muhiplication and 
. Diviſion, H 3 CASE 


Number is to be added ro, multiplied or divided by 


p — 


* 78 Reduction of Common Fract ions, 
aso CASE VII. + | ' te 
Io reduce Fractions of different Denominat ors o 
other equivalent Fractions having the ſame Denominz- n 
tor, | | 
ULE. Multiply all the Denominators, continu. 
ly into one another, the Product is the common De. 
nominator, fought ; then multiply the Numerator. of 
each Fraction into the Denominators, of all the other 
continually, and the Product of each is a new Nume. 
rator. Exa. Reduce 3 and ;; to the ſame Denomins | 
tor: Thus 3x 8=24. their common Denominator; 
then 2x8= 16 firſt Numerator, and 5 x 315 the 
other Numerator ; ſo the equivalent Fractions found 
are 17 and 23; for 1 is = 4%, and 4 is = ii: The 
* Denominator, may be ſet down only once, thus, . 
Reduce +, 34 and F to a common. Denominator; M7 
thus, 7x18 = 126, and 1265 o for the Deno- : 
minator ;, then 4X 18 x 5 = 360 firſt Numerator; next Ml} 
I13X 7X5 = 455 the ſecond Numerator ; laſtly 2 x 18 
X.7 252 the laſt Numerator. So the equivalent Frac- : 
tions found are 338 , 455 = 34, and 3 =, and W« 
may ſtand thus, ==—F55—=. 
1. After the common Denominator, is found, you 
| 
t 
| 


en to + 43 hh Oo FF 


may find the new Numerator thus: Divide the com- 
mon Denominator, by the Denominator, of each of 
the Fractions, and multiply the Quotes by the Nume- 
rators. reſpeCtively, and ſo you have the new Numera- 
tors ſought. > £459; 99} 

.2. When there are two Fractions to be reduced, 
and one of the Denominators, is a Multiple of the o- 
ther, divide; and by the Quote multiply the Numert- 
tor and Denòminator pf that Fraction whoſe Denomi- 
nator,you divide by, and thus they'll be boch reduced 
- to the ſame Nenominator,, Exa. To reduce 3 and 
- to the ſame Denominator,, I, divide the Denominator, 

by . 4.the Denominator,of the other Fraction, and 
. the. Quote. is 2; by whic1 multiplying. the  Frac- 


tion, it. is. reduced to, 3, having the ſame Denominas 
LIE [3K If (8 | | + COLITIS | tor, 


„ Sea 


* 
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tor with the other Fraction. The Advantage of this 
Method is, that it gives the Fractions frequently, tho 
not always, in their loweſt Terms. 5 

USE. This Reduction is neceſſary before they can 
be added or ſubtracted, as alſo to know which of two 
Fractions propoſed is the greater (if they do not diſs 
cover, thernſelves at firſt ſight.) It is further uſeful for 


finding two Integers in the ſame Proportion to one a- 


nother with the Fractions given: For inſtance, to-find 
two Integers in, proportion to one another, as F is to 
2; thus, : 1:72: 42, that is, as 8 to 9 fo that 


8 and 9 are the [ntegers ſought. 


CASE VIII. 

Jo reduce a Fraction of an Unit of an higher. 
Denomination,or Name, to an equivalent Fraction of 
any Unit of a lower Species (of the ſame Kind with 
the higher.) 

RUL RE. Multiply the Numerator of the given Frac- 
tion by the; Number of Units in the next inferior 
Species that makes an Unit of the Denomination, of 
your Fraction, and the Product multiply by the,; Num- 
ber of Units in the next inferior Denomination, that 
makg an Unit of the laſt Denomination,, and thus 
proceed till you come to the loweſt you deſign, then 
make the laſt Product a Numerator to the Denomi- 
nator ,of the Fraction given. Exa. Reduce + L. to 
an equivalent Fraction in the Denomination, of 1d. 


3 Numerator of the given Fract. 


20 Number of ſb; in 1 L. So that + L. is 


Nu 4 > =222. 4; or 25k 
60 a loweſt, 
12:Number of d. in 1. 

720- 


Exa. 


Js Reduttion of Common Frafions. 


Ee. 2. Reduce /b. to the Fraftion of 1 farth. 


1 the Numerator given. 2 | 
12; Number of d. in 1 ſs. So thar+ 5. 


4 Number of far. in 14 


| 
L Exs. 3. Reduce FC. to the Fraction of 1 02. 
N 


4 So that FC. is equal 
— to — 0. 
8 qrs. 
. 
224 lib. 
16 


3584 oz. 


Or you may expreſs them in form of Compound 


Fractions, and then reduce them to Simple ones; fo 

the firſt Exa. J L. is 4 of 20 5. of 12 4. = of 7 

r K J, as before. In Exa. 3. 4 C. is 1 of 4 

qu. of 28 lib. of 16 oz. = +4 of f of 7 of # = 
OZ. 


589 Uss. The Uſe of this Reduction will appear in 
that of the next following Caſe. | 


CASE IX g 

To reduce a Fraction of an Unit of a lower D:no- 
mination,, to an equivalent Fraction in the Denomina - 
tion, of an. higher. 

RuLE. Mulriply the Denominator, of the propo- 
ſed Fraction by the: Number of Units of the faid Frac- 
tion that is equal to an Unit of the next ſuperiour De- 
nomination,, and the Product by ſuch ky; xe of 
Units of its Denomination,,as is equal to an Unit of 
the next aboye it; and thus go on till you come to the 

N higheſt 


4 A -_ ac. 
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higheſt Species required, and the laſt Product is a 101 
nominator, to the Numerator of the Fraction given. 

Exa. Reduce 3 d. to the Fraction of 1 L. 
5 Denominator given. 


ba. k | 
— 1 So that 3 d. is = 3333L.. 
60 or 365 loweſt. 

20 


— — 


00 = Denominator required. 
E xa. 2. Reduce $5 0z. to the Fraction of 1C: 


7 Denominator given. 


16 
— So that $ oz. = 44474 C. 


112 n lowelt, 
28 


e he 
224 


2 


. 1 | 
125 44 = Wm wet 
4 it 1s (perhaps) as convenient to expreſs them: u 
Compound Fractions, and reduce the ſame to Simple 
ones for the Anſwer, Thus in Exa. 1. 4d. is 4of 
of z5nof 1 L. r L. In Exa. 2. 4 oz. is $ of 18 
of 25 of & of 1 4 — 1 C. 
Us g. This Reduction is abſolutely neceſſiry 
fore we can add, ſubtract or divide Fractions He be. 


long to different Units. 


CAS E X. 
To expreſs a whole or mixt Nutnber of an inferior 
Denomination,» by a Fraction of ſome a. rer Unit 


(of che lame Kind.) 
| | RULE; 


— 8 


F 
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* 
2 


Rl k. If it is a Simple: Number, let ' it bs the 


Numerator of the Fraction, and for its Denominaror, 


take the. Number of that inferiour Species, which makes 
1 of the ſuperiour you would have it expreſs d in, and 


you have the Fraction required. 


-Exa. 1. Expreſs 4 4. in the Fraction of 1 L. In 


0 L. are 240 d. where fote 44. is x38, Or x4 L. loweſt, 


Exa. 2. Exprefs 3 qrs. in the Fraction of 1 /þ. 
In 4 r 48 far. wherefore 3 far. is 34 /b. or 1 
Weit. 


Exe. 3. Expreſs 2 lib. in the Fraction of 1 C. 
I - are 112 lib. wherefore 2 lib. is 554 C. or 3+ 
weſt. 


4. If it is a mixt Number, let it be firſt reduced 


to a ſimple: Number of the loweſt Species mentioned, 


and that: Number is the Numerator ; and for the D 
nominator, take the: Number of that Species you te- 
duce your mixt Number to, that makes x of the fupe- 


Tour. Exe. 1. Expreſs 3 ,h. 8 d. in the Fraction of 
E. 3 fb. 8 4 is 44 d. wherefore there being 240 d. 


in 1 L. 3 /b. 8 d. is 128 L. or $5 loweſt. 


Exs. 2. Expreſs 6 /b. 2 d. 3 far. in the Fraction 
of 1 L. The mixt. Number oil Lane” to a ſimple one 

makes 299 f for the Numerator, and the Denomina- 
tor, is 960, there being that Number of far. in 1 L. 


{ the Anſwer is 528 L. 


* Exa. 75 Expreſs 4 lib. 7 oz. in the Fraction of 
10. 


1G. 4 lib. 7 oz. ts 71 oz. then becauſe in a C. are 


1792 oz. the Anſwer is 474+ C. 


A 4 


Vsz. This ſeems to be of Uſe principally when 


& imple or mixt. Number of an interiour Species is 
to be reduced to an equivalent Decimal of an higher. 


CASE XI 471086 -3 


. To find the Value of a fimple Fraction in Integers 


of a lower Species, when the Fraction given is not of 
the loweſt Denomination. ,, IF. <1 


RuLE. 


* 
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RuLE.. Multiply the Numerator of the given 
Fraction by the: Number of Units of the next inferi- 
our Species that makes x of the Denomination,of 
your Fraction, and divide the Product by irs Denomi- 


nator,, the Quote is ſo many Integers of that lower 


Species, and if there is a Remainder, reduce it to the 
next inferiour Species, and divide again ; and thus go 
on by reducing and dividing, till you come to the 


loweſt Species; and the ſeveral Quotes, with the Re- 
mainder, if any be, which is always a Fraction of the 
lowelt Species, are the Anſwer. _ Ex. I. What is 5 L.? 


2 Y 
20 


3 (13 ſb, 


i, 


- 


Exe, 2: What is the Value of 2 65.7 
4 Ihe 
I2 


5 48 (9 B. 
45 


Exs, 


7 
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Es. 3. What is the Value of 217 C. 


3 
4 


356) 136 (o qrs. 
28 


— ä—8—— 


1088 
272 


356) 3808 (10 lib. 
3585 


52 Anſr. 10: 11: 243 


Ex8. 


Reduction of Common Fraftions. 8 
Exa. 4. What is the Value of 7 Boll? | 


4. 
16 


7) 649 pecks. , 0 
63 X p- lip. 
A Anſr. 9: 0+ 
þ | 


| - 
$ * 


7) 4(o+ lip. _ 
Us E. The Uſe of ſuch Reduction is evident. 


If the given Fraction is [mproper, you muſt firſt re- 
duce ir, and the Quote is an Integer of the fame 
Species with the Fraction ; then reduce the Remain- 
der as before. Exa. What is the Value of 77 6:7” 


e 4 
- * 7:2 Anſr. 4 * 1 


© ODDS 22 CEN e 


CHAP. X. Of Allitia of; Conpon 
Fractious. io A je: 


XY 


GEN ERAL RULE. Add together the Numera- 

tors for the Numerator of the Sum, and ſetting 

it over the common Denominator,, you have the An- 

ſwer; which, if it is an Improper Fraction, you may 

reduce it to a whole or mixt: Number by Caſe II. 

Chap. IX. or if it is not in its loweſt Expreſſion, de- 
preſs it by Caſe J. 

| | CASE I. | 

When the Fractions belong all to the fame Unit or 

Integer, and alſo have the ſame Denominator ? 

SIS "ey RuLsx. 


— 
j 


* 
* - 
by „ 


* 


86 Addition of Common Fractions. 
Ru x. Follow the: General Rule, an! you have 
the Anſwer. "Exa. "What eis the Sum of f and : of 
any Thing? I =; Ex. 2. What is the Sum 


of and F of any thing? 7 + F=2= Aust. 

Exa. 3. What is the Sum of h and 3? ++ 5:53 Wh 

Or 4 Anſr. th 
: | CASE IL. | 
When all the Fractions belong to the ſame Integer, ¶ tic 

but have different Denominators. „ * 


Reduce them to Fractions having one common De- ¶ to 
nominaror,by Caſe VII. Chap. IX. and perform the gt 
reſt of the Work as in the preceding Caſe. Exa. WY ci 
Add & to . 14+ $ = i and ++ = A or 4: Sum. 2 
Exa. 2. Add together 4, x and 54. The Fractions re- 8 
duced are SIE EI = 22 te 
lowe A * 411%; $117 QU ©: V. : 3 26 

A. * CASE I , W 

When the Fractions have the ſame or different De- 
nominators,, but belong not to the ſame Integer. 

RULE. Reduce them firſt to Fractions of the Ne 
ne Integer by Cafe VIII. or 1X. Chap IX. 2nd MI 
then to one Denominator, if neceſſary, and apply the 
general Rule. Ex. Add 7-L-to 4 . The Fraction 

2 6. balbg-veduced” to tbe equivalent Fraction of 1 L. 
is ri . wherefore 7 L. 7e L. when reduced to 


: | 200 21 
the ſame Denominator, are — = 523 L. for 
| an „ | 'O0 


the Sum, = 6 6, 3 d. 35 for 244 loweſt. 
"You may either reduce the Fraction of the lower 
Species to an equivalent of the higher, or contrariwite, 
for the final Reſult will be the ſame in both, as you 
may try by the parece Exa. If three or more ſuch 
Fractions are given, let all the inferior ones be reduced 


„ K Gwhk © 


ta equivalent Fractions of the higheſt mentioned, and 
the reſt of the Work is the ſame as before. 


* 10 f n: 
n CASE 


= ” = 


oe los 


+34, 


LAulition of Common F Faiions. 5 8 
| | CASE IV. Aer 25 
'To add Miet; Numdeis. | 
1. Add the Fra Tions by themſelves, Renne to 
the preceding Caſes, and join their Amount to that of 
the Integers. Or, 
2. Reduce the mixt: Numbers to ſrproper Tr 


=. 


tions, and add as above, reducing the Sum to a whole 


or mixt: Number, and the fractianal Part lif any be) 
to its loweſt Terms. Ex. Add 24 to 53. By the 
firſt Method I take the two Fractions +; 4, and fedu- 

cing them to the lame Denominaror, they become 

12 and $5, whoſe Sum is 28 or 152; to this I add the; 
Sum of the Integers 2 and 5, (viz. 7) and the Total 
Aggregate is 8 23 for the Anſwer. 

By the ſecond Method I reduce the mixt; Numbers 
to Improper Fractions, and they become g and 2 
which in the ſame Denominator are 18 1 e 
whoſe' Sum is 1 — $52, as before. 

Of theſe two Methods I prefer the firſt, as being 
eaſieſt and moſt: expeditious, eſpecially,whetr the mixc 


Numbers to be added are three or more. 


CASE V. 
When all or any are Compound: Fractions. 
 RuLsg. Reduce them firſt to Simple Fractions, 
and add according to the preceding Caſes: Ex. Add 


| Ag mb hb 12 n 


Sum is 118 for the Anſiver —＋ z uf FG 3 ” 


Take the following. Queſtions for your Þ hd aber 
Exerciſe in this Rule. ; 
1. What is the Sum of KEA 44-3 > Auſt. 1 14 


2; What is the Sum of 44 L. 1 4 . 
ese 1 . — 


$3 Subtracrion of Common Fractions. 
3. What is the Sum of A /b. + + of x54 d. + 1} 
far. Anſr. 54343 b. = d. 25%; far. 


Add together L. 144+ L. 11 19 55 ſh. 
De 26: 15: ON for. Rr 


S989 II8809990999808990 9329 


CHAP. XI. Of Subtratiion. 


G ENERAL RVE. Subtract the lefſer Nute 
F rator from the greater, and the Remainder ſet 
over the common Denominator gives the Anſwer. 


CASE I. 

When the Fractions belong to the ſame Unit and 
have the fame Denominator,, apply the. general Rule, 
and you have the Anſwer. 

Exa. 1. From $ L. take 5 L. Thus, 3— 1==2 
Numerator, therefore + L., is the Anſwer. Exa. 2. 

From 3 of any thing take 3 of the fame thing: 
Tus 19 — 22 17, wherefore the Anſwer is 3 


= 57 
CASE II, 
When both refer to the ſame Integer, but have dif- 

- - ferent Denominators.,, 
 _ RvLEe. Reduce them to the ſame Denominator, 
and then apply the Rule. Exa. 1. From i take 5. 
The Fractions reduced to the ſame Denominator, are 
and ?; the Difference of their Numerators is 14, 
which ſet over the common Denominator. gives 2 or 

.77 for the Anſwer. Exe. 2. From à take 7. Thus 


— E or ; loweſt, for the Diffe- 


«+ CASE I I: 
When the Fractions have the ſame or different De- 
nominators,, but belong not to = ſame Integer. 


ae RuLE. 


„ 


ar ms ho, mes laden? 
Subtraction of Common Frafions. 89 
RuLE. Reduce them firſt to Fractions of the 
ſame Integer, next to Fractions having the ſame Denp- 
minatot, (if need be] and a tbe:general- Rule. Exe. 
From 5 L. take 4 6. %. is red L. wheretore 1 L. 
— 753 L.= r L. =5 fb. 1d. 1 
700 E. | 
Anſwer. PR. of DEI TIT PL OT TT To TT no, 
lf you want the Difference betwixt, any two ſuch 
Fractions in Integers of known Species, you need not 
reduce them after the above Method, but reduce them 
at firſt to their known Values, and then ſubtract. So in 
the laſt Example, 3 L. is (by laſt Caſe 
of Reduction) found to be 5 /b. 8 4 . 4. . 
27 far. and 4 /b. is, by the ſame Caſe, 5: 8: 24 
7 d. o far. which ſet down, and ſubC- : 7: 0 


- When one or both are mixt: Numbers. : 
1. If one or both are mixed, and the Frakiens 


have the ſame Denominator,, there is no need of any 
Reduction, but the Work may be performed as ip 
the following Examples. e 
Exa. 1. Exa. 2. Exa. Þ Fx 4. Ex. F. 
From 67 „,, 
Take 4 41 41 8 


Rem: 2} "if 27 or z "13 or + © 648 
„a. Bur if they are both mixt, and the, Fractions 
have. different Benomingtors„ you. muſt reduce th 
mixt.Numbers into Improper f ractions, and theſe to 
the fame Denominator, and apply the: general Rule. 
Ex8. From 64 take 434. When reduced they become 
2 and 3; then in the fame Denominator, they are 
l and zg, ſo that their Diff once is $4 or 229. 
Or you may reduce the 2 Fractions to the {ame De- 
nominator ,, and — them to their proper Inte- 

. 3 4 . BUTTS. 


Alke of Common Frafions. 


„ ſubtract as in Part I. of this Caſe. Thus 
he Eu. 64 — 44, 2 and 7 in the fame, 


2 
. Sa IF 114 2 which I annex to 
their proper Integers, and ſubtract, as in the 


1 beginning with the Fractions. 


CASE. V. 


it When one or both are Compound Fractions; 
RUE. Reduce them to Simple ones, and to one 
er and then apply the : general Rule. 
Exa. From 7 of 1 take J of 5. Thus 4 of 1—1 
"of 3 = re — 25 or in their loweſt Terms 11 — 5 


= & ſo that their Difference is 1185 And ſo 


210 


of others. 


More Examples for further Exerciſe in this 
Rule may be ſuch as follow. 


What is the Difference betwixt ro and regos. 
8 


2. we” is the Difference betwixt 17 1 5. and 2 * of 
fer. Anſr. 6 d. 1 far. | 
3- From 204..L. 134 /. 14 4. take 19 4 L. 18 
Nb. 104 d. 24 far. Anſr. 11 L. 14 7 /b. 184 
11 Far. == 19 fb. 6 d. 378 far. 

4. From 1 C. take 5 qrs. 194 lib. 45 Oz. 10 dr. 
Anſr. 25 qrs. 74 lib. 104 oz. 6 dr. = 2 qrs, 27 lib. 
3 OZ. 1074+ dr. 

F. A has I of a Ship, and B has f 2 
—_ is the Difference of their Shares ? Anſr. 15. 


&: ,+ CHAP: 
a LY 


: : 4 g 
4 'S 1. : * N f 43 Þ . + % * * | ELIT. 741 


ac * mD aa 1 1 


"<—. 5 Cys 


6" = N 


CHAP. XI. Multiplication in an. 
mon Fractions. 


FRE multiplying any. Number, whether Integral or 
Fractional by a Fraction, is the taking ſuch a 


Part or Parts of that Integer or F raction, as the mul- 


tiplying Fraction expreſſeth. © 
0 ENE RAL RULE. Multiply the two Numere- 


tors the one by the other, as alſo the two Denomina- 


tors into one another, for the Numerator and Deno- 
minator, of the Product reſpeCtively,, which, if it 
happen to be in high Terms, let it be depreſs'd to its 
loweſt ; or, if it is an Improper Fraction, reduce it'to 
its equivalent whole or mixt. Number. You may alſo 
abbreviate the Fractions to be multiplied ( — poſ- 


ſible) before you begin, and fo they become more 


manageable. | 
CASE I. * 
When they are both Simple F ractions referred 'the 
fame Integers. 


Rur E. Obſerve the. general Rule. Exs. Mul- 


- tiply 1 by 5. Thus, 3 x FJ = 5$ of I Product. Ex. 


2. {x = i Auf. Exa. 3. 2X Horte 


Product. 
N CASE II. 

When thi one is a whole: Number and the other, 
a Fraction. | 

Rull. Reduce the whole :Number to a Fracti- 
on, and then apply the: general Rule.  Exa. Multiply 
6 by z. Thus f x} = = II loweſt, Anſr. Exe. 
2. Multiply 56 by $- Thus 59 x 4.= =t = 32 Anſr. 
Or . multiply the whole: Number by the Numerator, 
and divide the Liang by the Warr, | 


+27 CASE 


2 Multiplication of Conimon Fractions. 
| CASE III. 
When o or.borh are mixt: Numbers: 1 
RUL E. Reduce the mitt Numbers to Simple 
Fractions, and multiply as before. Exa. Multiply 16 
by 2+. Thus 1 x + = 2 40 Arſr. Exa. 2. 
SEXES 7 == =26 Anſr. Exa. 3, Multiply 
3 


13. Thus X Q ==68 14 Anſr. A 

x. But if the Multiplier is a whole: Number, and the 
ultiplicand mixt (or you may make either of them 
ultiplier, ſeeing che Product will be che ſame) you 
need not reduce, but beginning with the Fraction, 
multiply it, (viz. ics Numerator) and if the Product 
is Improper, reduce it, ſetting down the Remainder, 
and carrying the Integral Patt or Quote of the Diviſi- 
on, to the next Product. Ex. Maltiply 8 2 by 6. 
7M Here I ſay 6 times 4 is , which is 4 to 


5 
1. 


SE... carry, and ; or + to be ſet down; then 6 

8 Times 8 is 48+ 4. Carried is 32. See the 
rgin. 

52 Or I ; 


Ex. 2. Multiply 5 by 19 3. Here I take 


194 the Integral: Number for the Multiplier, be- 
5 caule the Work will be eaſier. 


Alfo if one of them is the Product of 
171 2 or more Digits, the Anſwer may be 

n found without Reduction as before. Ex. 
| I. Multiply 154 by 18. Here I multi- 


532% _. ply by 3 and 6 inſtead of 18. See the 
| 6 © „ argin. 
"$695 


2 Exa. 2: Maltiply 135 7 by 112. Here 
3173 Or; I multiply by 4, 4, 7, becauſe 4x 4X 7 


== 112, and che Anſwer is 15216, as you 


may try at your Leiſu re. 
2. Alſo when both are mixt, the Work may ſome- 
tibies be performed without Reduction too, and fo 


much 


e A os 


Multiplication of Common Fractiont. 04; 
much compendized, as in the following Example to 
multiply 483 by 15 4+ | 


Here I multiply 48 by 15, ſetting.-down 

484 the partial Products as in common Mul- 

152 tiplication, then I multiply 48 by the 
re Fraction 4, and the Product 36 I place 
240 under the other two Products, vis. in 
4 Units and 10's Place; next I multiply 15 
36 by the other Fraction 3, and the Product 


105 or? 10 [ ſet under the reſt, according to the 
— laſt Form; laſtly, I multiply the two Frac- 
766% Anſr. tions together, and their Produtt 12 Or 4 

annex to the Integers, and then add all 
together. Bur this Method can be conveniently uſed 
only when the Integers are diviſible by the Denomi- 
nators,,of the alternate Fractions without a Remain- 
der, that is, when theſe, Denominators are aliquot 
Parts of their oppoſite Integer. 


CASE IV. 

When one or both are Compound Fractions. 

RULE. Reduce to Simple: ones, and proceed as 
before, Exa. Multiply 3 of + by Hof x; when te 
duced they become 15x F=57 or N Anſr. 

1. When the Multiplicand is a mixt applicate Num - 
ber, with a Fraction annexed to its loweſt Species, 
and the Multiplier a Simple Fraction or reduced to 
ſuch, then reduce the mixt: Number to its loweſt 

cies mentioned; next to a Fraction of theDenoming- 
tor, of the Fraction annex'd, and then multiply accord- 
ing to the, general Rule, the Product is the Anſwer in 
that loweſt Species, which you may reduce as you ſee 
neceſſary. Exa. Multiply L. 10: 8: 44 by 24; be- 
ing reduced they become 2500+ d. x *$ = "323. 4. x 
Nn d. = 5937 43d. L. 24: 14: 948 for 
the Anſwer. | 

But if the Multiplier is any of the 9 Digits (or if it 
i the Product of any à or more of ther): there is no 
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need of a previous Reduction of the Multiplicand 
Thus to multiply L. 38: 8: 44 by , I ſer them down. 


thus, and multiply, carrying at the ſeveral Denomina- 
tions as in Addition, | 


L. zo: 85 4 * 
W 7 


nine 2681 wy my product. 
*Exs. 2. Multiply L. 20: 16: 104 by 24” Here 
I multiply by 4 and 6, inſtead of 24. 

bows L. 20: 16: 104 

X 4 

en + os Gs 


- 
_ 


7 eff. 7 4: 9. Product by 6. 

3. If the Multiplicand is mixt (as before) and the 
Multiplier a pure FraQion, and that a ſmall one, mul- 
tiply the mixt applicate: Number by the Numerator 
Þ the Fraction, and divide the Product by its Deno- 
minator, , Exa. What is 4 of L. 4 16: v1 Ne 

| | . : 26: 98 

1 & 3 Namerator. 


Denominator 4 


w £7 
. 


"26512 12: 6 hy: 


Or you - may «rf divide by the Denominator, and 
then wall the Quote by the Numeraror. Tak 


- 4164+ 16:8, 
16: 4:2, 
. | id 
43: 12: 6 Arff, as before. 
Ni giGo 37 3o } 
er e Jo oth 1 4 vyo2 to! obo Bee; 


528 


* 


Multiplication of Common Frackiamt. g 
Exa. . What is J Uf 187 L. 435.541 4. 2 1147) 

187: 13: 44 By the other Method. 

| „ „ 5 |: 0)IS05 ISS $51 36 er! 

312 5 6 2 1621 

5 1 


60938: 6: 84 

156 712915 üñłÄé4kç:e 

N en SP 4 07 49 Thail 

4. When a Fraction, whether Proper or Improper, 
is to be multiplied. by a whole: Number, and the De- 
nominacor, of the Fraction is the fame with that whole 
Number, take the Numerator of the Fraction, and it 
is.the Anſwer. without any Multiplication- Exa.'$X 
8=7, fo + Xx +==5$==7. Exe. 2. *$X 5 = 125 
for £3 Rs fo - 1 1 
F. If you are to multiply a Fraction by 2, you may 
either multiply the: Numerator for. the Numerator t 
the Product, retaining the .Denominator, gives; or 
you may take 1 of the Denominator,, retaining the 
given Numerator; but this laſt Method is only pracy 
ticable when the Denominator, is even. Exa. + Xx 4 
is + by multiplying the Numerator, or it is & by hal- 
ving the Denominator,, which are equivalent. 


6. It may ſeem ſtrange, that Multiplication by a 
Proper Fraction ſhould produce ſomething leſs chan 
the Multiplicand, whereas in whole Numbers the Pro- 
duct is always greater than either Multiplier or Multi- 
— (excepting in one particular Caſe, where, the 
roduct is juſt the ſame with either Factor;) but this 
Difficulty is eafily removed, by conſidering, that if 
the multiplying. a whole: Number by 1 produce the 
Multiplicnd itſelf, ro multiply any Number by a Num- 
der leſs than 1, (which is a proper Fraction) the Pro- 
duct muſt be leis than the Multiplicand, in the ſame 
Proportion as the multiplying Fraction is remoy'd from 
Unity; and this I take to be as clear and intelligible 
7 Reaſon-2s Can- be aſſigned for it. Exe: To multi- 
Ply. ka by n the Product is preciſely 1a, but * 
on 
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duct of 12 multiplied oe + muſt be only the half of 
12, vis. 6, becauſe the laſt Multiplier + is only the 
half of the firſt Multiplier 1. So 1 x + gives only : 
for the Product, which is leſs than the Muſtipticand or 
Multiplier. Now you are to obſerve, that this Effect 
is only produced when one of the Factors is a proper 
Fraction; for if it is Improper, the whole: Number, 
or the Fraction multi 3 is really increaſed, and oon- 
ſequently iche Product is greater than either the Multi- 
plicand or Multiplier. 


Now follow ſome Examples for further Exer- 
ciſe in this Rule. 


T. If any one Thing coſt 4 far. what is the Value 
of $i for F ſach 22 at the ſame Rate. Anſr. 3 d. 

2. T bought 71 Bags of Hops, each weighing 1 C. 
2 qrs. 83 lib. how many lib. in all, and what is the 
total Coſt, at 7 d. 1 2 far. per lib. Anſr. 13407 lib, 
in all, and L. 41: 4: ©: 35 total Coſt. 

* What is 75 of L. 12: 10: 8: 347 Anſr. L. z: 
2h 2: 08. 

4. What is the Product of 387 C. 21 qrs. 14% 
lib. 6+ oz. multiphy d by 44? Anſr. 139 C. 7 lib, 
14 N OZ. 

5. What; Number divided by 14 15 gives 173 32 for 
the Quote ? Anf. 2283. 


Aa AAA AAA AA AAA 


CHAP. XII. Of Diviſion of cam 
| Fraclions. 


i G*: ER AL RULE. - Multiply the 8 75 
* Dividend into the Denominator ,of the Di- 


viſor 7 


% „ tot 


Diviſion of Common Fraftions. 9 
viſor, and the Product is the Numerator of the Quote; 


next multiply the Denominator, of che Dividend into 
the Numerator of the Diviſor for the Denominator, 


of the Quote. 
| CASE I. 


When they are both Simple Fractions belonging to 
the ſame Unit. 

RuLE. Apply the. —— Rule, and you _ 
the _ Exa. Divide 4 ” 4: Thus $4 4. 0 
thus $ F) & (34 Quote. Exa. 2. Divide 57 by 13: Thus 
17 * 11 12 115 or 142 lowelt. 


CASE II. 

When they are both Simple Fractions, but belong 
not to the ſame Unit. 

RuLe. Reduce one of them to an equivalent Fraction 

of the Denomination, pf the other, and then apply the 

general Rule. Ex. Divide 5 7 L. by + /b. Thus 5 L. 

. is + L. - 108 L. Wee loweſt. 


CASE III. 

When the one is a whole: Number, and the other 2 
Fraction. 
RuL x8. Reduce the whole: Number to an Im- 
proper Fraction, and work as before. Exa. =) 8 is 
:)+(*+ or 24 Quote. Exa. 2. Divide £ by 8: Thus 
L — irt Quote. Alſo 40+ divided by 6, quotes 


6432, | 
CASE VV. 
When one or both are mixt: Numbers. 
RUL E. Reduce the mixt: Numbers to Simple Frac- 
tions, and then A the. general Rule. Exa. 1. 11 
ie 11 (17 Quote. Exa. 2. 5 1 ＋ 65 =? 
3 2123 Quote. 


CAS 
When one or both are Compound Fractions. 
RVULEk. Reduce the Compound Fractions to 
Simple ones, and then * by the: general Rule 


Exa, 


98 Diviſonof Common Fractions. 
Exa. 4 of + — 4 of 5, when reduced become 1 — 34 


| 9 or 23x Quote. 
. You may either write the Dividend and Diviſor 
. 1 z, where the Dividend ſtands to the 
left, or you may place them as in Integral Arithme- 
tic thus $) + (44 ; only obſerve, that in whatever Form 
ou place them, you make the Dividend always your 
& -andard, by — the Multiplication with its Nu- 
merator for the Numerator of the Quote, and theg 
multiplying contrariwiſe for the Denominator,, 


2. When the Quote is found, you may depreſs it to 
its loweſt Terms. 


If they have both the ſame Denominator,, the 
Quote is ſooneſt found by dividing the one N umera- 
tor by te other. Exa. 5) + (2 Quote. Exa. 2. 

T7 712 OT 7 Quote. 

4. If he Numerator and Denominator, of the Di- 
vidend can be divided without a Remainder by the 
Numerator and Denominator,,of the Diviſor reſpec- 
tively, divide; and the two Quotes are the Anſwer 
ſought. Exa. 3) 54 (4 or 4 loweſt. Exa. 2. 3) 22 (3 
Quote. Or if you can find any: Number which will 
divide the Terms of the Diviſor or Dividend without 
a Remainder, divide, and take theſe. Numbers inſtead 
of the given ones, and ſo the Quote will come out in 
lower Terms than if no ſuch Diviſion had been made. 
Exa. i) +5 .. 37 (44 = 144 Quote. Exa. 2. 27) 
=3=+)+ (+ Quote. And ſo of others. 

5. When the Numerator of the Dividend can be 
divided without a .Remainder by the Numerator of 
the Diviſor, divide, and by the Quote multiply the 
Denominator of the Diviſor for the Numerator of 
the Anſwer, retaining the Denominator, of the Divi- 
| * for the Denominaror,of the Quore. Exga. 3011 


? Quote. Exa.'2. ) 45 (45 or 144 Quote. 
7 When the Denominator, of the Dividend is divi- 


ſible without a Remainder by the Denominator,, of the 
Diviſor, 


2 207 ty oo or N88 


TSS 


Cm 
= AL. 


* 


Diviſian of Common Fraftions. go 


Diviſor, divide, and multiply the Quote by the Nu- 
merator of the Diviſor for the Denominator ,of the 
Anſwer, retaining the Numerator of the Dividend for 
the Numerator. Exa. ) 11 (T. Exa. 2. 1) 21 (5 
Quote. | 


7. When the Numerator of the Dividend can be 
divided without a Remainder by the Numerator of 
the Diviſor, and alſo the Denominator, of the Diviſor 
by the Denominaror, of the Dividend, then divide the 
one Numerator by the other, as alſo the one Deno- 
minatot, by the other, and the Product of theſe two 
Quotes is the Anſwer ſought. Exa. 53) 4 (6 Quote. 


Exa. 2. 53) *5 (9 Quote. 

8. When the Diviſor is an abſtract Fraction, and 
the Dividend a ſimple applicate; Number, work by the 
general Rule, and the Quote is applicate to the ſame 
Integer with the Dividend. Exa. 5) #L. or of what 
Sum of Money is + L. the 9 Part: Thus 5) + (44 L. 
=18/>. 8 4. ſo that 1 L. is$ of 4+L. or of 18 /. 
8 But if both are applicate, the Quote is abſtract. 
Exsa. 5 L.) + L. (; which denotes that 5 L. is con- 
tained in + L. 3+ times, which is very near once, and 
conſequently. 9 L. is nearly equal to 7 L. that is 5 L. 
exceeds + L.\by 31 L. Another Exa. What Part or 
Parts of 2 C. 3 qrs. 12+ lib. is 6 C. 2+ qrs.? When 
reduced they become lib.) 22 lib. (3735 Anfr. 
9. When the Diviſor is an abſtract mixt, Number, 
and the Dividend a mixt applicate, redure the Divi- 
for to an Improper Fraction, ar-1 the Dividend to the 
loweſt Species mentioned, and then apply the: general 
Rule. Exa. 3 3) 16 L. 10 /b. 4 4. (by Reduction ) 
rd. f / = 1081 xt d. L. 4: 10: 171 
Anſwer. But this is ſooner done by dividing the mixt 
c! L. 16: 10: 4 by the Numerator of 
the Improper Fraction , and then multiplying the 
Quote by us Denominator, Thus, | 
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100 Diviſſan of Common Fractions. 
i | 11) 16: 10: 4 
1: 10: 011 
3 Denominator. 


— 


4:1 10: 111 Anfr. as before. 

10. A Fraction is halved or divided by 2, by haly- 
ing its Numerator if even, or by doubling the Deno- 
minator, if the Numerator is odd. Thus + —2 i; 5, 

and 3 — 2 is 18. | 

11. As in Multiplication; if the Multiplier is a Pro- 
per Fraction; the Product is leſs than the Multiplicand ; 
ſo in Diviſion, if the Divifor is a Proper Fraction, 
the Quote is greater than the Dividend: Both which 
are contrary to Multiplication and DiviGon in whole 

Numbers. | have already briefly accounted for the for- 
mer, and now it remains that I explain the latter, 
which I ſhall do after this manner. Diviſion finds how 
oft one: Number is contained in another, conſequent- 
Iy the Quote declares, bow oft the Diviſor is contain- 
ed in the Dividend. Now to divide by a Proper Frac- 
tion is only finding how oft that Proper Fraction is 
contained in the Dividend, or what Part it is of the 
Dividend. Hence it is plain, that if the Dividend is a 
whole Number, the Quote muſt be greateſt ; becauſe 
if when the Diviſor is 1, the Quote is preciſely the 
fame with the Dividend, it follows, that, when the Di- 
viſor is leſs than 1, the Quote muſt be greater than 
the Dividend, (for the greater the Diviſot the leſs is 
the Quote, and vice verſa;) ſo if 24 is to be divided 
by 4, it is evident that 4 Part is contained in 24 more 
than 24 times; for 1 is contained in 24, 24 times, 
therefore 2, which is leſs than 1, muſt be contained oft- 
ner, and by conſequence jthe Quote muſt be greateſt. 
Moreover, tho' the Dividend is a Proper Fraction 
leſs than the Diviſor, yet the Quote is a Fraction 
greater alſo than the Dividend; for Exa. 3) f (+4. For 
may not one ask how oft 4 is contain'd in &, or what 
Part it is of ? 'Tis evident 3 cannot be contained 

3 any 
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any Integral; Number of Times in z, becauſe the Di- 
viſor here is greater than the Dividend; therefore it 
muſt be contained ſome Fractional. Number of Times, 
and the Quote 13 denotes that J is 34 Parts of the 
Dividend F, or that it is contained in +$, 18 Parts of 
r; that is, if the Dividend + was divided into 16 equal 
Parts, then 3 is preciſely 34 of theſe Parts. 

Or it may be proved thus: The Quote muſt have 
the ſame Proportion to the Dividend as Unity has to 
the Diviſor; ſo 3) & (+4, the Quate x3: F: +: 3. Af 
ter all, if the Diviſor and Dividend are reduced to 
the are Denominator, the Difficulty is quite remov- 
ed, for then you divide the one Numerator by the 
other as in Integers, neglecting the common Denomi- 
nator, as you may prove at your Leiſure ; laſtly, you 
are to obſerve, that the common Rule for dividing: 
Fractions does not ſo much divide as it produces new 
Terms, viz. a Numerator to be divided by a Deno- 
minator; thus F) + (2, where you ſee the Diviſion" 
— . 2, that is 4 to be divided by 2; but if the: 

ractions are reduced to one Denominator before you 
begin, there is no more to do but to make one ſimple 
Diviſion, and fo the Quote is found; for Exa. to di- 
vide & by 2, when reduced they become F) &, and ſo 
the Quote is 2 found by (negleCting the common De- 
nominator 8, and) dividing the one Numerator 4 by 
the other Numerator 2. | 


More Examples for Practice. 


1. What is the Price of a lib. of any thing, when' 
T2 5 lib. of the ſame coſt L. 5: 17: 104? A2. 
9/5. 5d. 2755 far. | 

2. What Part of L. 345: 10: 3: 14 is L. 7 342 
Anſr. 48535580 

3. Of what i; 11 gall. 3 pints 2 mutchkins 25 gills: 
(Scots Meaſure) the 53 Part? Anſr. Of 20 gall. 2 p. 
3 mut. 3 75 gills. 
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4. What Number multiplied by 5 + produces 1127? if | 
Anſr. 2035. 


| | 
2222282826802 |: 
HAP. XIII. Of Decimal Frattions, || | 


N Decima! Fractions the Unit, Integer, or whole ] 

Thing is divided, or ſuppoſed to be divided into 1 

+ xo equal Parts, and each of theſe 10 into 10, (fo that ; 

the Unit is hereby divided into 100 Pazts) and each of 
theſe laſt into 10, (whereby the Unit is divided into 
1000 Parts, and ſo on infinitely : which Parts are called 

Decimal or Tenth Parts and any Number of them is 
called a Decima! Fraction. So that a Common Frac- 
tion may have any Number for its Denominator, that 
Is, an Unit there may be divided, or ſuppoſed to be 
"divided into any Number of Parts: But the Denomi- 
nator of a Decimal is always 10, 100, 1000 or 10000, 
Ge. that is, it conſiſts of 1 with any Number of o's 
; annexed; but ſuch Denominators being never expreſs d, 
; all Operations with them are render'd almoſt as eaſy 
| as with Integers, and there is thereby ſaved a vaſt 
Trouble, which would be inevitable by uſing the com- 

mon Expreſſion. 


Notation of Decimal Fractions. 


RuLr. Firſt (ec down the Numerator of the 
Fraction, whether Proper or Improper, then conſider 
bow many o's there are in the Denominator, and be- 
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pinning at the Place of Units, or right hand of the t 

Yumerator, reckon towards the left as many Places 

as the Denominaror contains o's; and if there are not t 

{o many, ſupply the Defect with o's ſet on the left of | 
F igures of the Numerator, and for ke 
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aft Place of the Denominator (in which always ſtands 
1) make a Point thus (.). If the Fraction is Impro- 
per, then an equal Number of Figures with that of 
the o's in the Denominator being pointed off, the Fi- 

ures remaining towards the left are the Integral Part, 
and the other the Decimal: All which ſhall be exem- 
:fy'd by Fractions tranſlated from the Common to the 
— Form. 

Exa. I. 18 is expreſsd in the Decimal Form 5. 
Exa. 2. 188 is .54.  Exa. 3. ros is .026. Exa. 4. 
15888 is .0035, Exa. 5. 18 is 7.5. Exa. 6. 188 is 
27.84. Exa. 7. 1888 is 431-267. Exa.8. T5588 
is .000001. 


II. Hew to read a Decimal Fraction. 


RuLE. Tike the whole Rank of Figures in the 
Decimal (neglecting the o's that are prefixed to the 
left of the Ggnificant Figures) for the Numerator, and 
for the Denominatcr take 1 with as many o's as the De- 
eimal · contains Figures both ſigvificant and Cyphers.. 
Ex a. is read 18; „026 is 18883 „0035 is T6338; 
00000 is TEoo555 Ce. So that you ſee they are 
hereby reduced back again from the Decimal to the 
common Form. But there are ſeveral other Ways of 
reading or expreſſing (in Words) a Decimal Frac- 
tion ; as, | ' 

1. By calling the Figure next to the Point ſo many 
Primes, the ſecond Figure ſo many Seconds, the third 
Figure ſo many Thirds, &. Thus the Decimal .5873 : 
read after this Way is 5 Primes, 8 Seconds, 7 Thirds 
and 3 Fourths. | | 

2. Others would expreſs the ſame Decimal thus, 5 
thouſand 8 hand. ſeventy-three Fourths: 

3. The other Method, as practiſed by ſome, is no- 
thing elſe than calling it ſo much of a Decimal as the 
Numeratot expreſſes ; ſo the laſt propoſed Decimal” - 
read this Way is 5 thouf, 8 hundred feyenty=three of 

1 


| its Denominator,, is, diſtinguiſh 
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2 Decimal, or it is five, eight, ſeven, three of a: De- 
eimal; which, tho' not the moſt natural, I think the 
ſhorteſt and eaſieſt Method of expreſſing them, and 
as intelligible as any other, eſpecially. if their Nature 
and Geneſis be yell underſtood. c | 


/ | 

And nowTor further Explication of what I have al- 
lowing Remarks. 

1. A Decimal Fraction is ſo many roths. of the 
whole, or it is ſo many toths of a roth, or ſo many 
xoths of 13 of 55, Cc. the two laſt of which are 
Compound Fractions, and being reduced you have 
their equivalent Simple Expreflion ; for Exa. 13 of 18 
of 18 is res in the common Form, and .003 in the 
Decimal. So this Decimal. Fraction .6852 (ſuppoſe 
of 1 L.)] is 6 tenth Parts, 8 hund. Parts, 5 thonſ. 
Parts, and 2 ten-thouſ.. Parts; or it is 6 tenths, to- 
gether with & tenths of 1 of the laſt tenths, with 5 
tenths of 1 of the laſt tenths, with 2 tenths of 1 of 
the laſt tenths. 

2. A Decimal Fraction being written always without 


ber by a Point, called by ſome the Separatrix, prefixt: 
but ſome Authors uſe a Comma („), others a perpers 


dicular Line (), and others this Mark (L), and ſome 
uſe other Symbols; but I prefer the Point, as being 


the ſimpleſt, and alſo becauſe it is moſt common. 


3. As the Value of a whole, Number is increaſed 


in a decuple or tenfold' Proportion, by annexing a ſig- 
nificant Figure or Cypher to the Place of Units or 
right hand; ſo by prefixing any Figure to the left of 
a'Decitnal (and right of the Point) its Value is de- 


creaſed in a ſub-decuple Proportion. Thus 6, which 


is ſo many Units or ones when ſtanding. by itſeif, if 
you annex to it a ſignificant. Figure (ſuppoſe 3) or a 
Cypher (o), then its Value is changed from 6 to 60, 
and is read 63. and 60: ſo if 6 is a Decimal it is. 6 


or 


ready ſaid, the Learner is carefully to conſider the fol- | 


d from a whole. Num- 
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or 18 but if you prefix 3 to it, then it is only 288 
(and with the 3 prefixt makes 188) its Value being 
changed from . 6 to .06 or x58. If inſtead of 3 you 
prefix o, it is preciſely 4433 if another o is prefixt, it 
is only 7653 0r .006 ; and if you prefix another o, 8 
it becomes x53 vor .0006; and by ſtill prefaxing os 


or ſignificant Figures to its left, its Value is decreaſed 


infinitely. ; » , 

4. As. Cyphers ſet on the left of Integers neither 
increaſe nor dimivith their Value, ſo Cyphers fer on 
the right of Decimals neither increaſe nor diminiſh 
their Value. Thus if you ſhould prefix ever. ſo many 
o's to 6 being an Integer, for Exa. 0006, it is only 6. 
In like mauner, ſuppoſing 6 to be a Decimal (thus. 69 
if you annex to its right any Number of o's, it will 
be but .6-0r 18, becauſe whatever Number of o's you: 
annex, the fame: Number is ſuppoſed to be annexed 
to its Nenominator,, and fo by cutting off an equal 


: Number of o's from Numerator and Denominatos,, 


(as was taught in Caſe I. of Redut?. of Cam. Fract᷑.) it 
is reduced to its firſt State. | 

5. A Proper Fraction in Decimals hath. all its Fi- 
— ſtanding on the right of the Point, becauſe the 

enominator, muſt have more Places than the Nume- 
rator, and therefore the Point muſt fall without the 
Figures of the Numerator ; but an Improper Decimal 
Fraction has Figures on both ſides of the Point, viz. 
the Integral Part on its left, and the Fractional on the 


right; thus 238 is .37, but 138 is 3.78. 


6. A Proper Decimal Fraction may be divided into 
as many leſſer ones as it contains ſignificant Figures, 
their Numerators being the ſeveral Figures of the Nu- 
merator given, and their Denominators,, having as 
many O's as there are Places after the Point to theſe 
22 Thus 536 is . 5 . oz +.c06; alſo. 48 


is. 4 ＋ OOo ,. ooo. | 
CHAP. 
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"2 ob Addition of Decimal Fractions. 
CHAP. XIV. Of Addition of De- 


cimal Frations. 


A DPdition of Decimals is the ſame with that of 

whole:Numbers, reſpec}. being had to the true 
and orderly placing of the Numbers to be added; for 
which obſerve the following | 


RULE. Whether they are pure Decimals or mixt 
(chat is, Integers and Decimals) diſpoſe them fo the 
one under the other, that all the Points may ſtand in 
one Column, and the Figures in ſeveral Columns, 
each according, to its Piace and Degree; then begin- 
ning at the right hand, add together the Figures in 
each Column, and for every 10 in the Sum carry 2 
to the next Column (as in Addition of ſimple abſtract 
Numbers in Integral Arithmetic) ſetting down the 
Exceſs, and minding to place the Point in the Sum un- 
der thoſe in the. Numbers given. 


Exa. 1. Exa. 2. Exa. 3. 
yds. L. 
17 4 56 
05 125 908 
13 05 137 
258 S - o 
312 27 384 
076 oa 605 
Sum. 996 Sum 1.75 Sum 2.614 
_ Exa. 4. Exa. 5. Exa. 6. 
137-354 48.057 24-4183 
ny 3.16 5 0056 
565 F- $73-673 
15.138 18.73 3527 
6 62 46.975 
87904 033 1824 
2109 1% 75.6 650.607 


Theſe 


Nee 


Theſe Examples need (I ſuppoſe) no Illuſtration, 
and therefore 1 ſhall finiſh this Rule, after I have ob- 
ſerved, 1. That if the Sum of the Decimals'in the 
firſt Column, viz. to the right hand, is a preciſe: Num- 
ber of 10's, the © needs not be ſer down, but you may 
proceed, carrying your; Number of 10's to the next 
Column; and you may do the fame, if there ſhall 
happen a o in the next place. (See Exa. 2, 5, 6, 
where the o's Places are lett vacant.) But after a fig- 
nificant, Figure theſe Cyphers muſt not be neglected, 
See Exa. 4. and 6. | 


EDD D D 
CHAP. XV. Subiraction in Deci- 


mal Fractions. 


R VL E. Set down the Minuend and Subtrahend 

the ſame Way as was directed in Addition; viz. 
by placing the two Points the one under the other, 
and each Figure of the Subtrahend orderly under thoſe 
of the Minuend, and begin at the right hand and ſub- 
tract as in Integers, paying 1 to the next Place, when 
you have Occaſion to borrow 10. 

Exa. 1. Exa. 2. Exa. 3. Exa. 4. 

Minuend 738 405 oo8 3 27348 
Subtrahend . 462 032 006 198 


276 373 0023 07548 
1. If one or both is a mixt, Number, ſet down the 


Integral Part towards the left hand, and the Fractio- 
nal on the right, obſerving the above Direction, 


Exa. 5. Exa, 6. Exa. 7. 
From 16.2805 143.81 60.437 
Tabe 135 7.9 59.362 
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16.1455 135.91 1.075 2. 
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2. If the Decimals in the Minuend are fewer than 
thoſe in the Subtrahend, then as many o's muſt be 


laced, or ſuppoſed to be placed over the Subtrahend' 


igures as will fill up the Defect. 
Exa. 8. Exa. 9. Exa. 10, Exa. 11. 
100. 


58.2 12.75 WK cs: 
.. 7-25 6831 4593 99.999 
N 50.95 12.0669 5407 2001 


3. As in Addition, ſo likewiſe here, if a, Cypher 
ſhall _— on the right of the firſt ſignificant Figure 
of the Remainder, the ſame may be neglected, as be- 


ing of no Uſe. 


Exa. 12. Exa. 13. Exa. 14. 
1617 20.0084 
165 en, 
32 | 8.9 19.3 


CHAP. XVI. Multiplication in De- 


cimal Fractions. 


kr E KAL RUE. Set down the Multiplicand 

and Multiplier as in whole Numbers, and mul- 
tiply them together as ſuch; then point off ſo many 
Figures to the right of the Product as there are Deci- 
mal Places in both Factors, and if there happen not to 
be ſo many in the Product, prefix as many o's on the 
left of the Decimals found, as is the Difference; which 
Product, according to the Quality of the Factors, 
will be either a pure Fraction, (as in Exa. 1, 2, 3.) 
or a mixt. Number, (as in Exa. 4, 5.) or an lateger 
(as in Exa. 6.) 
Wd. - Ex. 


DS 
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Exa. 1. Exa. 2. Exa. 3. 
Mult. .63 .046 4 
dy 457 005 23 
1 W 9 .00023 92 
252 
2835 
Exa. 4. Exa. 5 Exa. 6. 
372 26.185 6.25 
8 3-54 6.4 
2976 10474 2500 
2232 130925 3750 
— 78555 — 
92.6949 


1. When a Decimal Fraction or a mixt; Number is 
to be multiplied by 10, 100,0r 1000, &c. there is no- 
thing to do but to remove the Point as many Places 
towards the right hand as there are o's. in the Multi- 
plier; (ſuch o or 0's on the right of the Product being 
to be neglected.) Thus, 


If the Decimal Fraction .5736 was to be multi- 
plied by 


10 5-730 
100 57.3 
n Product would be $73.6 
I0000 5736. 


For. 5736 X 100 57.3600, where the two o's are 
inſignificant. 


In like manner, if the mixt; Number 38.754 was to 
be multiplied by 


10 [ 387.54 bs 
100 | 3875. 
2 ſ the Product would be 1557 
10000, &c. 387540. e. 


2. 
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2. When a Decimal Fraction is to be multiplied by 
1, ot, oot, .0001, there is no more to be done, 
but to prefix to the Multiplicand as many o's (with 
the Decimal Point on the left of all) as there are F. 
gures in the Multiplier. So 
| 118 
5736 f multiplied by 01 S 005736 

.001 | 5 005736 

&c. . 00010 S. £.00005736, &&c. 
z. Becauſe the Work of Multiplication of Dec. 
mals, when there are many Places in the Multiplicand 
or Multiplier, or both, is very tedious; and ſeveral of 
the Decimal Places of the Product when found, being 
to be rejected as of no uſe, ſome Authors propoſe x 
compendious Method of performing the Work true, 
or nearly ſo, to as many Decimal Places in the Product 
as you incline, viz. to 2, 3, 4, Cc. Places (after the 
Point) as. you ſhall think you may have uſe for; fot 
which I ſhall ſet down the Rule, and make an Obfer- 
vation or two upon the Advantage that is gain'd by 

this Method. ; | 

RvLExt. Having written down the Multiplicand, 
conlider how many Decimal Places you incline, to 
have in the Product, and ſet the Units Place (viz. of 
Integers) of the Multiplier under that Decimal Place 
of the Multiplicand which ſtands as far from the 
Point as you deſign the Product ſhould have Decimal 
Places, that is, under the firſt Figure after the Point, 
e you would have only one Decimal Place in the Pro- 
d uct, under the ſecond if you would have 2, &c. then 
ſer the remaining Figures of the Multiplier in the re- 
verſe Order, and multiply as uſual; only 1ſt, you muſt 
begin with that Figure in the Multiplicand which ftands 
over the multiplying Figure, neglecting (as it were) 
the Figures ſtanding to its right. But, 2dly, conſider 
what would have been carried from the Product of 
theſe right-hand Figures if you had actually multiplied 


them, (which may tor the moſt part be found by = 
Citeij 
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citely multiplying the 2 right-hand Figures next that 
you begin with, and carrying the 10's of the neareſt 
Figure thereto.) 3dly, Set down the partial Products, 
ſo as they may all ſtand even, or in the ſame Column 
on the right, which is contrary to the common Me- 
thod, placing the reſt of the Figures in diſtinct Co- 
lumns to the left, and then add them together. But 
yet, 4thly, in ſo doing you muſt gueſs as near as you 
can, what would have been carried from the Sum of 
the preceding Columns, if none of the Figures in the 
Multiplicand had been neglected in the ſeveral,particu- 
lar Multiplications, ſo as the fame may be added to 
the Sum of the firſt Column. Exa. 1. Let it be pro- 
poſed to wg; 5.423786 by 3.628, ſo as four De- 


{+ 
fi 


— 
3 
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„cCimals in the Product may be true. 
1 Operation at large. Operation contracted. 
c 35-423786 35.423786 
r 3.628 826.3 
y 283 290238 106 2713 

70847572 212542 
212542716 7084 | 
106271358 2833 ; 
128.5174.95608 128.5 174 


M If the Multiplier is a pure Decimal, ſer a o in the 
I Units Place (or>imagine it ſo) and the Fraction in 
de reverſe Ordel, as above. Thus, 1 
| Exa. 2. Let 824.6537 bemultiplied by .4657, fo as 
there may be three Decimal Places true in the Product, 


Operation at large. Operation contracted. 
824.6537 824.6537 
4677 7564.0 
57725759 329861 
41232685 5 
49479222 4123 


32996145 577 
384.04122809 284.041 Exa. 
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Exa. 3. Let 59.48576 be multiplied by .0473, ſo 
as to have 3 Decimal Places exact in the Product. 


Oper ation at large. Operation contracted, 


5948576 59.485776 
0473 3740. 
17845728 2379 
41640032 416 
23794304 N » fo 
2.813676448 2.813 


When there are not ſo many Decimal Places in the 
Multiplicand as you would have in the Product, an- 
nex as many O's to the Multiplicand as you want; and 
it it is an Integer, you mult reckon the Cyphers added 
to be Decimals, and therefore a Point is to be ſet be- 
twixt them and the Integral Part. 


And now you may obſerve (which is very obvious) 
that after we have multiplied by this contracted Me- 
thod, it is altogether a Gueſs what Allowance to make 
when we come to add, for the Increaſe of the ne- 
glected Figures of the Multiplicand, if they had been 
actually multiplied, and their ſeveral Products ſet down 
and added according to common Form; and conſe- 
quently-we may err {ſometimes in Exceſs, ſometimes in 
Defect, (tor it is impoſſible to preſcribe a Rule which 
will be exact but in a few Cales,) tho' the; Difficulty 
in making Allowance when multiplying is not fo great. 
Therefore it is not,every one that can promiſe upon 
(perhaps) tolerable Exactneſs in uſing this Method; but 
only ſuch as have had much Practice therein, and can 
readily judge what Allowance to make in every com- 
mon Caſe. 


2. That when we incline, to be pretty exact, the 
beſt Way is to multiply a Figure or two more than 
we intend the Product ſhould have of Decimal Places, 
and after Addition to caſt away theſe as uſeleſs. 


3. 


a7 ESE 
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3. That in ſom&Calcularions, here much Accu- 
ls Method ought not to be uſed at 


racy is required, th 
all. And even in moſt Caſes, when we uſe the Deci- 
mal Way, I would take the common Method. of mul- 
tiplying, I mean by ſetting the Multiplier in the uſual 
Form; and if the Multiplicand has many Decimal 


Places, I'd begin to multiply at its third, fourth, & c. 


Place after the Point, 2s I ſhould judge convenient, 
rejecting all the Figures to the right of theſe as ſuper- 


fluous, and in the mean time make ſome Allowance 


for the Increaſe, as nearly true as I could gueſs. 


You are further to take notice, that as in Multipli- 
cation of Common Fractions, when both Factors are 
proper Fractions, the Product is leſs than either; ſo 
in Multiplication of Decimals, when the Factors are 
both Proper, that is, when they have no Figures on 
the left of the Point, the ſame Effect is produced, tor 
the Reaſon there aligned. Via? Exa. 1, 2. 
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CHAP. XVII. Diviſon in Decimal 


Fractions. 


D'vifon of Decimals being reckoned the hardeſt 

Task in Common Arithmetich,, I ſhall endea- 

vour to be very: particular in it, and to, render it as 

lain and intelligible as Words will do it, and my de- 
gned Breviry will permit. | 


The; Difficulty then lies not in the Diviſion itſelf, 


(for that is the ſame in every reſpect, with Integers) 
but only in qualifying the Quote after the Divihon'is 
over ; that is, in knowing certainly, whether it be all 
Integral or all Fractional, or a mixt; Number; and if 
— laſt, what the Integral and what the Fractional 

art 1s, 


L3 RvuLs, 
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RuLE. Conſider the Dividend and Diviſor as 
whole. Numbers, without regarding the Points, and 
divide in every reſpect as if they were ſuch : But be- 
fore you begin, if the Diviſor contains a greater-Num- 
ber of Figures than the Dividend, you muſt annex as 
many os to the Dividend as will at leaſt make their 
Number equal, (or you make the Dividend greateſt, 
Which if it is a whole Number, the o's added are to 
be reckoned its Decimals, and muſt have a Point pla- 
ced before them;) then proceed in your Diviſion, by 
adding o's to the Remainders, till you have carried 
the Quote as far as ſhall be neceſſary; and when the 
Diviſion is finiſh'd, the Quote muſt be qualify'd after 
this manner, vis. Conſider how many Decimal Places 
there are in the Diviſor, and alſo how many in the 
Dividend, including in this laſt all the o's you added 


nud made uſe of; then, becauſe the: Number of De- 


cimal Places in both muſt either be equal, or the Di- 
viſor has moſt, or the Dividend exceeds ,the Diviſor, 
(for there is not a fourth Caſe ;) therefore, 

1. If the: Number of Decimal Places in both are 

equal, the Quote is a whole. Number. Vide Exa. 1, 
2 3, 17. 
* 2. If the Diviſor has moſt Decimal Places, annex 
as many o's as is the Difference, to the right of the 
Quote, and it is a whole, Number. Vide Exa. 4, 5, 
6, 10, 13, 15, 16. 

3. If the Dividend has the greateſt.Number of De- 
cimal Places, take the Difference betwixt them and 
thoſe in the Diviſor, and point off as many to the 
right of the Quote, ſupplying the Detect (if any be) 
wich a o or os, and the Quote will either be a Frac- 
tion or a mixt. Number. Vide Exa. 7, 8, 9, 11; 


12, 14. 8 


Exa. 
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Exa. I. E xa. 2. 
167) .835 (5 .0007) .2996 (428 
335 28 


- 


Exa. 3. „ 
14.0032) 1036.2368 (74, 2353) 88.55 (350 
980224 759 
560128 1265 
560128 1265 
Exa. 5. Exa. 6. 
.0872) 17.44 (200 .000035) .140 (4000 
1744 140 
Exa. 7. Exa. 8. 
36) .20808 (578 3.8) 100.852 (26.54 
150 76 
280 248 
252 228 
288 205 
288 190 
"Rows 152 
152 


_—— 
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 Exag. Exa. 10. 
.06) .804 (.13.4 0125) .500. (40 
6 500 
20 | 
18 
24. 
24 J 
. Exa. 12. 
5) 0125 (.025 100) . 100 (.001 
10 | 100 
25 
25 
2. 13. Exa. 14: Exa. 15. 
1) 100 (1000 4) .20 (.05 .2) 4 (20 
I 20 4 
oo 8 
Fxa. 16. Exa. 17. 
.000001) 1 (1000000 _.o5).10 (a 
10 


The Rule itſelf is fo very plain, that I ſhall not uſe 
any Illuſtration for the above Examples, but proceed 
to lay down another eaſy Method of knowing the 
true Place and Degree of the Quotient Figures; and 
it is this: | 

Conſider under what Figure of the Dividend the 
Units Place of the Diviſor would ſtand at the firſt 
Demand, the firſt Figure of the Quote is always of 

that ſame Place and Value, by which are eaſily known 
the Places of the other Figures of the Quote. 

This will be beſt underſtood by Examples; and to 
let you ſee the Conſonancy of this Method with the 
preceding, I ſhall repeat ſome of thoſe already m_ 

CEO 
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ced and begin with Exa. 1. viz. .167) .835 ( where 
becauſe they. are pure Fractions, I prefix a o to each 

for their Place of Units, thus o. 167) 0.835 ( 
and find that the Place of Units of the Divi- o. 835 
for ſtands under the Place of Units of the Di- 0.167 
vidend, as in the Margin; wherefore I conclude _ * 


Place of Integers alſo. 
In Exa. 6. the Units Place of the Diviſor ſtands. 
under the fourth Place (or Place of Thouſands of In- 
tegers) of the Dividend, con- 
ſequently the firſt Figure of 0.000035) 0000.140 ( 
the Quote mult be four thou- 0.000035 
ſand; and becauſe no other | 
Figures follow it, I annex three o's to make it ſo. 
The Effect of theſe two Rules is one and the ſame; 
you may therefore uſe either of them you incline, 
only you need not ſet down the Diviſor under the Di- 
vidend after the above Form, but you may imagine 
it ſo: I have done it for no other Reaſon than to let 
you ſee the Method. 


1, When a pure or mixt Decimal is to be divided 
by 10, 100, 1000, or 10000, & c. remove the Point 
as many Places towards the left as there are o's in the 
Diviſor, and it is done. Exæa. Let the mixt. Num- 
ber 3875.4 be divided by 5 


- 

| 10 38754 

100 | J 38-754 

| 1000p and the Quote is J 3.8754 
10000 38754 

5 100000 038754 


according to the Rule, that the Quore 5 is in the firſt > 


Which you may prove by 8 and quali- | 


ping the Quote according to the Rule. | 
| 2. When a Decimal Fraction or a mixt: Number is 
to be divided by . 1, o, .001, .0001, & c. remove 
the Decimal Point of the Dividend as many Places 
I towards the right as there are Figures in the Diviſor; 
Thus if . 38754 was divided by | 
| . -\oS 
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| 2 ON 32721 

01 38.754 
01 the Quote would be 337-54 

.0001 3875.4 


3. Hitherto I have ſuppoſed no Remainder. I ſhall 
next ſſew how to value the Quote exactly, when any 
thing happens to remain after the Diviſion. 

RuLE. Proceed in your Diviſion as is before 
taught, till all the Figures in the Dividend are taken 
down; and if the Quote is not then carried to a ſut- 
ficient:-Number of Places, ſet a o to the Remainder, 
and divide, placing another Figure in the Quote; 
and if this is not: ſufficient, add another o to the laſt. 
Remainder, and ſo go on by adding o's to the Re- 
mainders, and dividing, till your Quote is carried to 

as many Places as ſhall be judged neceſlary (qualifying 
the {ame as is already taught,) and value your laſt Re- | 
mainder thus; | 
Make it the Numerator of a Fraction, whoſe De- 
nominator,is the Denominator, of the Dividend, taking 
in all the Cyphers added and made uſe of in the Ope- 
ration, and you have the true Remainder; it matters 
not whether you expreſs it in the Common or Deci- 
mal Form, which Remainder if you would add to the 
— 41 already found, to make the ſame complete, you 
mu 
Take the Remainder in its true Value, as above, 
== and divide it by the Diviſor, taken alſo in its true Va- 
lue, and the Quote is the additional Part ſought. Or 
you may do it after this Manner; ſet the Remainder 
for. the Numerator of a Common Fraction, whoſe 
Denominator, is the Diviſor, if the: Number of Deci- 
mal Places in both is equal. Yide Exa. 24. But if the 
Dividend has moſt, take the Difference and annex as 
many o's to the Denominator,, Vide Exa. 18, 19, 20. 
Laſtly, if there are more Decimal Places in the Divi- 
for, take the Difference, and annex as many 0's to the 
Numerator, and you have the Retmainder exact in the 
3 com- 
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common Expreſſion, to be added to the Quote already 
found, ro make the ſame complete. Vide Exa. 21, 22. 


Exa. 18. Exa. 19. Fe 
.46).942(2.047875735530]-3583)48 7.3(1361-17-+753868 
92 358 | 
220 , 1293 
184 1074 
360 2190 
322 2148 
380 420 
368 358 
12 620 
Exa. 20. : 358 
10. 27003876. 137 5048.283331 8888 
321116 2620 
2506 
664977 — 
642232 14 
227455 Insa Exa. 18, after TI have 
160558 carried the Quote to 5 Places 
—— and qualified it, there re- 
668970 mains 12, which is .000012 
642232 or in a Vulgar Fraction ä 
— T555533) and being to add 
252355 it to the Quote 2.0478 to 
240837 make the ſame complete, I 5 
— divide it by the Diviſor 46 
265430 (taken in its true Value, vis. 


240837 46 or 188, and the Quote 
— is 735535 for the additional 
245939 Member. Or [find it thus ; 
240837 T make the Remainder 12 2 


Numerator to the Diviſor 
* 


5093 
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46, thus 18, and becauſe the Decimal Places of the 
Dividend exceed in; Number thoſe: of the Diviſor by 
I annex 4 0 s to the Denominator, and it become, 


. F353 as before. 
Take alſo theſe following Examples. 


=_— 


Exa. 21. 
005) 1748. 283496504. 322349656 preciſely. 
15 Exa. 22. 

— ,0006)25384. 3230 5423071663 
24 24 
20 #4 
— 13 a 
48 12 ö 
47 — f 
en 18 
32 18 
30 — f 
28 3 a 
25 + bh : 
— Rem. 1=? | 
| 8 Exa. 2J. Exa. 24. ; 

001) 4387.043876 8.37) 74896.8 ($9484 
2 4 | 6696 | ; 
3 | 7936 \ 
3 7533 1 
- 4038 Fr 
2 3348 li 
7 2 6900 E 
| : Rem. 204135 C 
| * 5 
© Þ 


Ob- 
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Obſerve 1. When the: Number of Decimal Places 
made uſe of in the Dividend is equal to, or greater 
than, that in the Diviſor, the Remainder will always 
be a Proper Fraction, as in Exa. 18, 19, 20; ſee alſo 
' Exa. 24, where the; Number of Decimal Places in 
both being equal, the Remainder with the Diviſor is 
a Proper Fraction, the reſt of the Quote being Inte- 
ral. | 
g 2 When the Dividend has feweſt Decimal Places, 
the Remainder will be an Improper Fraction, as in 
Exa. 21, by which you ſee, that if the Diviſion was Ml 
carried further on, the Integral Part of the Quote = 
would become greater; fo that by reducing this Im- 
proper Fraction to a whole: Number, and adding the 
{ame to the Quote (already found) in its proper Place, 
the Quote would have all its Integral Figures, and the 
Remainder, if any were, would be a Proper Fraction, 
as in Exa. 22. 

Moreover, if the additional Member is an Improper 
Fraction equal to a whole:Number, ir ſhews, that af- 
ter ſo many Steps as the whole: Number has Figures, 
the Diviſion would have been complete without a 
Remainder, as in Exa. 21. 

3. That therefore the firſt part of the Quote may 
not want 1 of the Truth, and conſequently;the Re- 
mainder may be a Proper Fraction, the Diviſion is to 
be continued, till the, Number of Decimal Places in 
the Dividend is equal to, or exceed, that in the Divi- 
ſor, Unleſs the Diviſion is finiſhed without a Remain» 
der before you come to that; for then the Quote qua- 
-_ according to the Rule will be complete. See 

xa. 23. 

4. When the Quote is carried to a: ſufficient Num- 
ber of Decimal Places, according to the Nature and 
Circumſtances of the Queſtion, (and in common Caſes, 
when the Quote is not to be multiplied, nor very 
much Accuracy required, five or ſix Places after the 
Point will be, ſufficient; or the farther the Diviſion 

is 
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is continued, the Quote will {till be the more exact, 
and want leſs of its true Value) the Remainder may be 
fafely :neglected as of no uſe. But how far the Divi. 
ſion is to praceed muſt be left ro every one's own 
Diſcretion, ſince no Rule can be preſcribed for that 
Purpoſe. However, you'll find, when we come to 
Reduction of Decimals, how to manage the Quote, 
ſo as it ſhall nor want an Unit of the loweſt Denomi- 
nation, nor any aſſignable Fraction of its true Value. 
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CHAP. XVIII. Reduction of Decimal:, 
N Edution of Decimal Frations Wo dal icotider 


under the following Caſes, wiz. 

1. To reduce a Common (Proper) Fraction to a De- 
cimal one equivalent, or nearly b. 

2. To reduce a Decimal of an higher Species to 
an equiyalent one of a lower. 

3. To reduce a Decimal of an inferior Species to 
an equivalent one of an higher. 
4. To reduce Integers of a lower Species or Deno- 
- mination, to equivalent Decimals of higher Species. 
5. To find the Value of a Decimal Fraction in In- 
ers of known Species. 
6. To reduce a Decimal Fraction to a Common 


one. 
CASE I. 

To reduce a Common Fraction to a Decimal. 

RuLE. Say, by the Rule of Three: Numbers, as 
the Denominator, of the Common Fraction is to its 
Numerator, ſo is 10, 100, looo, Cc. (as you intend 
the Decimal ſhould have Places) to the Anſwer. 

Or rather thus: 
Add a competent, Number of o's to the Numera- 


tor of the Common Fraction (vis. till it be equal to, 
or 
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or greater than its Denominator,) and dividing by the 
Denominator,, the Quote is the Decimal ſoughr. Ob- 
ſerve, that if the Diviſion is not finiſhed, after you 
have made uſe of all the o's you added to the Nume- 
rator, you may annex more to the Remainders (as was 
hinted at already) and continue your Diviſion as far as 
you pleaſe, qualifying the Quote according to the Rule. 
Alſo ſet a Point betwixt the o's you added to the Nu- 
merator and its own proper Figures, that you may not 
miſtake when qualifying the Quote, which you do (if 
you pleaſe) after this Method, viz. Let the Quote 
have as many Decimal Places as you annexed 0's, 
wherein if it comes ſhort, let the Defect be ſupplied 


with as many o's as is the Difference prefix'd. Or 


thus, if one o being added, the Numerator is leſs 
than the Denominator,, ſet a o after the Decimal Point 
in the Quote; and if, another © being added, it is 
{till leſs, ſer another o in the Quote, and thus proceed 
by placing o's in the Quote till you come to the firſt 
ſignificant Figure, and carry on the Diviſion to- what 
Degree of Exactneſs you pleaſe. Vide Exa. 4 and 5 
following. | 
. Exa. 1. Reduce ;; to a Decimal. 

Say $; 1 :: 1000: 125 Anſwer. 

. Or rather thus, 

8) LT (.125 Anſwer. 


: 


20 
16 


40 1 
| 40 l 65 2 
Exa. 2. Reduce 1 to 2 Decimal. 
938075 Anſwer. 
2 


% 


20 M 2 E'xa. 
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-  Exs, 3. Reduce ꝗ̃ to a Decimal. 
7) 6.0000000 
857148, &c. the Remainder being 4. 
Exa. 4. Reduce 4+ to a Decimal. 
25) 2.00 (.08 Anſr. 
200 
Exa. 5. Reduce 754 to a Decimal. 
476)1.00000(.0021008 
952 4 


* 


192 

In Exa. 3. there remains 4, ſo the Quote want 
43855054 of its complete Value, that is 5 2. 87 14a8 
+ yoorovet- In Exa. 8 there remains x92, which, 
according to the Rule for valuing the Remainder, is 
dss 10 that the Quote wants 3y525555483 of its 
complete Value. And fo of others. 

Becauſe all Common Fractions cannot be reduced 
to their equivalent Decimals without a Remainder 
(for every: Number is not an aliquot Part of another, 
elſe there could be no Remainder) it is neceſſary to 
Mew, how far the Reduction is to be carried, ſo that 
its correſponding Decimal ſhall not want an Unit of 
the loweſt Species, nor any aſſignable Fraction of its 
true Value. | 

RVULE. Conſider to what Integer or Unit refers; 
and if it has as many Places (after the Point) as that 
Integer has Figures when reduced to its loweft Species, 
then the Decimal found does not want an Unit of the 
loweſt Species. For Exa. If the Decimal of 1 L. has 
three Places after the Point, it does not want trees; 
and conſequently does not want 1 far. which is greater, 
Viz. de L. of 1 L. In like manner, if the — 
0 
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of a C. is carried to fix Places after the Point, it can - 
not want revedes of 1 C. conſequently; it cannot 
want 0 qr. of a Dram, which is greater, viz. T1. 
of 1 C. 

Now if a Decimal is to be multiplied by any: Num- 
ber (ſuppoſe of 6 Places) that the Product may not 
want an Unit of the loweſt Species, let the Decimal 
be carried to as many Places after the Point, as is the 
Sum of the Figures of the Multiplier the: Number 
of Figures of the loweſt Denomination, that make an 
Unit of the Denomination, of the Decimal. So if 
the Decimal of 1 L. was to be multiplied by a: Num- 
ber of 6 Places, let the propoſed Decimal be carried 
to 9 Places (before you begin to .multiply) and the 
Product ſhall not want 1 far. of the Truth. And ſo 
of others. No that the Quote may not want any aſ- 
ſignable Fraction of its true Value, carry the ſame to 
as many Places as is the: Number of o's in the Deci- 
mal Denominator, of the aſſigned Fraction. Thus, 
let q be reduced to a Decima!, which ſhall not want 
155855 Of the Truth. | 

7) 3-00000 (42857 Here the Remainder is r,which * 

28 according to the Rule 


PAR is 7555699 Conſequently. 
20 the Quote wants 705565) 
14 which is leſs than 155555. 

60 
56 
40 
35 
50 
49 


In like manner, if the Decimal of 1 L. muſt not 
want rovoss Of a far. let the Quote be carried to 
$ Places, and it ſhall not want the propoſed Fraction. 
| M3. © OSA The 
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The Reaſon is; if it be carried to 3 Places it cannot 
want a yar. therefore if it is carried 5 Places further, 


then it is carried to as many Places as the Denominoeror, 


of the propoſed Fraction has os, and conſequently. can- 
not want that Fraction. N 

In dividing a whole; Number by another, if there 
happens to be a Remainder, it is oftentimes conve- 
nient (eſpecially, if the Quote is to be multiplied) to an- 
nex 0's, ſetting a Pointjimmedisrely after the Integral 
Part of the Quote, to continue the Diviſion as far 
as is neceſſary, the Figures found in the Quore, by 
this Addition of o's to the Remainders, being all De- 
cimals, and the more there are of them, the Quote is 


the nearer to be complete. 
| | Examples. | 
58) 3682 (63.4827 24) 7827(326.125 
343 72 
202 62 
174. 48 
280 147 
222 144 
480 30 
464 24 
160 60 
116 48 
440 120 
406 120 
Rem. 34 


In Exa. 1. there remains 34, which is .0034, fo 
that the Quote wants red of its complete Value. 

In Exa. 2. after the Integral Diviſion is over, there 

remains 3, to which annexing a o, and dividing, I place 

2 (after a Point) in the Quote, and there remains 6; 

1 - | to 


| Bu 
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to which I annex another o, and ſet 2 in the Quote; 
laſtly there remains 12, wherefore I annex another o, 
and ſetting 5 in the Quote, the ſame is compleat with» 
out any Remainder. + 

In like manner, if the Dividend is a ſimple appli- 
cate: Number, and the Diviſor abſtract, inſtead of re- 
ducing the Remainder to the next known Denomina- 
tionyand —_ you may Carry on the Diviſion de- 
cimally, and the Decimal Part of the Quote is equiva« 
lent (or nearly ſo) to theſe inferiour Species, which 


3  s - 


| 
Py 
| 

4 

] 


would have been tound by reducing the Remainders, 
and — the Diviſion ue Take an Exa. 
done both * Wbat is the 7th Part of L. 2485 
ulgarly. Decimally. 
7)248 (35 L. 7) 248 (3542857 
21 22 
38 38 
37 35 
3 30 
20 28 
760 (8 /þ 20 
5 14 
4 60 
12 56 
7)48 (6 4. 40 
42 35 
6 50 
4 49 
7) 24 (3 far x 
21 
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The Value of the Decimal .4285 7 (as ſhall be taught 
preſently) is 8 /b. 6 d. 3 far. and fomewhat more, as 
by the other Method. 0 i 11's 

Note, This Queſtion may be ſhorter wrought, thus, 


- - Valgarly. Decimally. 
7) 248 7) 248 
35: 8: 6: 37 35-4285 7, Ofc. 


2. In moſt Caſes, tho you ſhould continue the Di- 
- viſion to ever ſo many Places in the Quote, there wil 
ſtill de a Remainder, and the Quote will never be 
complete, becauſe there will happen a Remainder the 
fame with the former; ſo that all the intermediate Fi- 
gures in the Quote betwixr_theſe two Remainders, 
will conſtantly be repeated, the Diviſion going on for 
ever. Such Decimals we call circulating or repeating 
Decimals, becauſe of the continual Return or Repe-, 
tition of the ſame Figure or Figures; as alſo infinite. 
or indeterminate Decimals, becauſe the Diviſion can 
never come to an end, and conſequently; the Deci- 
mal wants ſtill ſomething of the true Value of the 
Common Fraction. For Exa. 3 reduced to a Dec 
mal is . 333, &c. infinitely; for 
| 3) 1-000 a 
ne 
Where the Dividend being always 10, the Quote 
muſt ſtill be 3. In like manner, 3 in'a Decimal Ex- 
preſſion is. 666 infinitely; becauſe the Dividend is al- 
ways the ſame, for 
3) 2.000 
666, Cc. * 
Likewiſe 5 in a Decimal is . 428571428571, Ge. 
the Figures 428571 being continually repeated. 
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7) 3.000 (.4285 714, here the Circulation begins, 
28 


7 


28 the ſame with the firſt Dividual. 
28 | N 


2 

So that whenever the Quote begins to circulate, you 
need proceed no further in the Diviſion; but obſerv- 
ng what Figure or Figures would {till be repeated, 
fer down as many in the Quote as you pleaſe. 

3. The Diviſion needs only to be continued fo far, 
that the Defe& may be inconſiderable, and the Re- 
mainder neglected as of no Value, the Method of 
nich has been already taught, p. 124. 


CSR H. 

Jo reduce a Decimal of an higher Species to an e- 
quivalent Decimal of a. lower. „ 
Rull E. Multiply the given Decimal by fuch a 
Number of Units as makes 1 of your Decimal De- 
omination,, and that Product by ſuch a Number of 
Jnits as makes 1 of the laſt Denomination, ,and ſo on 
I you come to the loweſt required, minding to poly 
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off as many for Decimals in the laſt Product of all, 2 


there were Places in the given Decimal. 


CASE III. 


Exa. 1. Reduce .oo5 L. to the Decimal of 10 
.005 
20 Anſr. 1: 24. 
0100 Here the Anſwer is a mixt: Num. 
12 ber, or an Improper Decimal. 
1.200 
Exa. 2. Reduce .o5 L. to the Decimal of 1 4. 
05 
20 
Anſr. 12 d. Here the Anſwer 
100 is Integral. 
12 
12. OO 
'Exa, 3. Reduce 153 C. to the Fraction of 1 L. 
153 
4 
612 CID 
| 28. | 2 N 
— Ar}. ln60, © 
_ 4596 e ik 
1224 78 10 
17.136 


To reduce a Decimal of an Inferiour Species to al 
equivalent of an Higher. 


RULE. 


This Caſe being the Converſe of the aſh 


muſt require a contrary Operation, and therefore dr 
vide here as you multiplied there. 


Reduce .125 In. t to W Decimal of 1L 
[2 4 4) 


k. 


of 
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4) -125-f: 
12) .03125 4. 
20). 02604, &. ſb. 
.0001302, &c. Auſr. 
Exa. 2. Ar- 847 d. to the Decimal of 1 L. 
847 4. 
.0705833, &c. [b. 
.0035291, Oc. Anſr. 
Exa. 3. Reduce .16 oz. to the Decimal of 1 qr. 
of 1 C. 


16 | .16 oz. 
28 4 | 01 lib. 
oo 25 

000357149 Gre. Auf 


C ASE IV. 
To reduce an Integer of a lower Species or Deno- 
mination,,to an equivalent Decim of an higher 
Spec ies. 
RULE 1. If it is a ſimple: Number, turn it firſt 
into a Common Fraction, and then reduce that Come 
mon Fraction to a Decimal by this Chap. | 


Exa. 1. Reduce 7 /þ. to the Decimal of 1 L. 
7 ſb. is x8 L. therefore, 20) 7.0 
35 L. Anſr. 
Exs. 2. Reduce 3 far. to the Decimal of 1 L. 
3 far. is vc, therefore, 
960) 3. 8 03125 L. Anſr. 
2880 


1200 
960 


2400 
1920 
4800 


4800 i 
— Exa. 


* 
= I. 
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Exa. 3. Reduce 5 oz. to the Decimal of 1 L. 


5 OZ. is 5+ lib. therefore, d 
16) 5.00 (. 3 125 lib. Auſt. te 
48 
Tr : 
16 
40 ; 
32 
5 - : 
Exa. 4. Reduce 1 oz. to the Decimal of 1 C. 20 
1 OZ. is 17 of 1 C. therefore, 
1792) l. an ec. C. Auſr. 
8960 
10400 if 
$960 5 
14400 8 
14336 thi 
64 ci 
Exa. Reduce 4¹ to the Decimal of 1 L. 0 
15 d. is 19 of 55 of 28 2 L. therefore, 0 
3840) 9. 0000 (.00234375 L. Anſr. Q 
7680 8 
— — P 
g 13200 the 
11520 Cit 
| 16800 the 
15360 bg 
14400 
| — 1 
| \ 28800 aft 
26880 39 
1920 are 


=D 2 But 
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But ſuch Reduction is ſooner made by dividing gra- 


dually from one Species to another, as ſhall be illuſtra- 
ted by repeating the preceding Examples. "I 


Exa. 1. Exa. 2. Exa. 3. 
20) 7.00 4 | 3-000 16 $4 | 5.000 
35 L. 12| 750 'Y4 | 1-250 
20 | .0625 _ 3125 L 
| 003125 L. | 
Exa. 4. Exa. 5. 
4 | 1.000009 4 | 9.00000 
16 8 250000 x6 14 | 2.25000 
287 4 | .062500 12] 56250 
71 015625 20) 0468875 
4] 0022321 002344375 


ody do &. C. 


2. But if the Number to be reduced is mixt, that is, 
if it conſiſts of ſeveral Denominations,, then firſt reduce 
each of them to the Decimal of the Denomination.re- 
quired, and add theſe together for the Anſwer. Or, 
ſecondly, reduce the mixt. Number to a ſimple one of 
the - Ho Species mentioned, and thence into a De- 
cimal. 

Or, thirdly, reduce the. Number of the loweſt Spe- 
cies to the Decimal of the next ſuperiour (whether 
there is any Number of that ſuperiour Species in the 
Queſtion or not) and to it add the: Number of that 
Species in the Queſtion (if there is any) and reduce 
the Sum to the next higher Species, adding to the De- 
cimal laſt found, the; Number of that Species given in 
the Queſtion, and ſo go on till you come to the de- 
ſigned Integer. 

Exa. r. Reduce 7 . 11. 1 f. to the Decimal of 
| 1L. By the firſt Method J work thus; 7 s. is g L. 

=.35 L.next 11 4. is 218 L. = .0458 333. Os: L. and 
laſtly x far. is 53s L.=.00104.1666 2 eir Sum is 
39687409 (or .396875, becauſe the two laſt Figures 
are 9's) for the Anf 
By 


er. 
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By the ſecond Method I reduce the 3 ſb. 11 d. 1 
to far. and they make 381, which is 389 L. 2. 396875 
L. as before. ; 

By the laſt Method I work thus; 1 far. is 25 d. to 
which I add 11 4. making the Sum 11. 25 4. This [ 
divide by 12 and find .9375 /5. to which adding the 
> 4|. 1.00000 + 7 /b. I divide the Sum by 20, and 

132 11. 25600 the Quote is .396875 L. as before. 

201* 7.93770 And ſo of others. 

396875 

Note 1. The: Numbers taken in, are marked with an 
Aſterisk. 2. The eaſieſt and exacteſt of theſe Me- 
thods I take to be the laſt, becauſe of the great Trou- 
ble that ariſes from the Reduction and Diviſion in the 
two firſt Methods, eſpecially, the firſt, where there 
are ſo many Diviſions. 

Ia like manner, 1 fr. 19 lib. 5 ox. 10 dr. reduced to 
the Decimal of x C. is 422781808, thus 


10.000000 ar. 
x6 $4] 2.500000 
1611 * $5.625000 os. 
4 | 1. 406250 N 
28 24 | * 19-35156250 bb. 
E 
69112 f 
5 er. $1808 C. Anſt. 


But there are ſeveral other Methods for ſuch Re- 
ductions, as iſt in. general, by Decimal Tables of Mo- 
ney, Weight and Meaſure, & c. framed and conſtrued 
for the purpoſe, ſhewing the Decimal of any inferiour 
Species in the Denomination, of any ſuperiour (of the 
ſame kind) which Tables, tho” commonly met with 
in Books on this Subject, I ſhall not infert; ſave that 
of Money, becauſe: they are ſeldom uſe. 


% SS wa 
10 } GOAT! 


: n 1 
1 9 . : . # = . ® * . 0 g L 1 4 
4 imal 
: | 1 c 
— * 5 # 4 S % 
* 
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Decimal Table of Money. 


Integer 1 L. Integer 1 2 
11. 0010416 — /. I | 05 
2 | -0020833—| 2]|-1 
3 | 003125 3 |-15 
Penny. 1]-0041666—| 44˙2 
2 | -0083— 5125 
30125 61.3 
4 | 016— 71.35 
F | -c2083— 81.4 
6 025 9145 
7 | -02916— 10.5 
3 6333— 115 
948375 | T8 
10 | .04166,, || 131,95 
ie e 
168 
17 .85 
| 18 9 
| 19 .95 


Note. The Sign — annexed to ſome of the Deci- 
mals, {ignifies that they are too little, and not exactly 
equivalent to their correſponding Integers. | 
23. More: particularly, by finding the Decimal of an 
Unit of any inferiour Species in the Denominatioꝝ pf 
any ſuperiour (when it can be found without a Re- 
mainder, which more ſeldom happens) and uſing the 
ſame as a Standard for finding the imals of the reſt 
of that inferiour Species. Thus the Decimal of 1%. 


in the Denomination, of 1 L. being found to be 075 il 


any; Number of Shillings multiplied by it gives their 
Decimal Value; for Example, 9 /. reduced to the 
Decimal of 1 L. this way is 45 L. for 9 x.05 = 45+ 
And fo of others. 

N 2 But 
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But there is another eaſier Method of reducing 
Shillings to Decimals of 1 L. thus: If the: Number ot 
Shillings is even, take its Half, and ſet a Point before 
it ; if odd, ſuppoſe a o annexed, and then take its Half. 
Thus 6 /b. is. 3 L. and 13. /b. is. 65 L. 

In like manner, the Decimal of 1 Penny in the De- 
nomination, of 1 L. being. oo 4166, ec. any: Number 
of Pence multiplied hereby gives their Decimal Value 
in the Denomination of 1 L. but becauſe this Standard 
is incomplete, we muſt make ſome Allowance when 
multiplying, according to the Figures multiplied. 

Alſo the Decimal of 1 far. in the Denomination of 
1 L. being .00104166, &c. this multiplied by 2 gives 
00208333, &c. tor the Decimal of 2 far. And fo on. 

After the ſame manner you may make up Tables 
for all our common Weights and Meaſures, having till 
a due Regard to the Circulation of the Root (it the 
fame happens to be indeterminate) yet a ſeparate Re- 
- duction, tho more tedious, is the ſafeſt way. 


CASE V. 

To find the Value of a Decimal Fraction in Inte- 
gers of known Species. 

RU LE. Multiply the given Decimal by the. Num- 
ber of Units of the next inferiour Denomination,, as 
make an Unit of your Decimal Denomination ;, and 

then cut off ſo many Figures towards the Right of the 
Product, as there are Places in the Decimal ; the Fi- 
res ſtanding to the Left of thoſe which are cut off, 

ing ſo many Integers of that inferiour Denomination 3, 
and thoſe on the Right are the Remainder, which you 
- muſt multiply by ſuch a; Number of Units of the next 
inferiour Denomination, as make an Unit of the laſt 
», Denomination, and point off as before, and thus go 


thro" all the Denomigations,, till you come to the 


E xa. 


98 of 
bt 546 L. 
e — 
f, 

ſv. 10.920 
. 12 
Jy — 


d. 11.045 


of 
48 4. 


4 


— — — 


F. 1.92 
Anſw. 27. ferè. 


Anſw. 10 ſh. 11 d. 18. 
_ Exa. 3. What is the Value 
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Exa. 1. What is the Value 


E xa. n the Value 
O * 


Exa. + What is the Value 
384 C. 
= 


qr. 1.536 ths 
28 


4288 
1072 


— — — 


lib. 15.008 
16 ? 


0Z. ©. 128 
| 16 
768 
128 
dr. 2.048 5 
gr. lib. ox: ar. 


22 


Anſt. i- IF -n 


Ex a. 


+ Exa:5. What is the Value 
of .4106 of a Scorch Gal. 
406 


Pints. 7 


Halfzills. 1.11 6 
pts. mut. gills. halfgil's. 
Anſr. 3z—1—0— 11e. 


hk. 119, 120, 121. 


CASE VI. 
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Anxſr. 9-15 —21—411ʃ&. 


The Value of any Decimal of a Pound may be 
found, either by the Table or Inſpection; but on this 
I ſhall not infiſt. See my Treatiſe of Fractions, Page 


Exa. 6. What is the Value 
of .736 of a Year, 


41.760 
Mon. D. ho. min. 


To reduce a Decimal Fraction to a common one. 


Ru x. Set the Decimal for a Numerator of a com- l 
mon Fraction ; whoſe Denominator, will be 1 with as! 


man obs as there are Figures in the Decimal : 


which 


common Fraction thus found, you may reduce to its 


loweſt Terms. 

Exa.-1. 56 is 38% or 3+ loweſt, F. 7 2. 038i 18 1 
l or 588. Exa. 3. . 0648 is 553846 = 188 O WW! 
1135 low: ſt: And ſo of o.hers. c 

, 


wv 


5 w 7 
Ls 


CHAP. 
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090:0900999200090009:090 
CHAP. XIX. The Rule of Three 


I ſo called, becauſe therein are 3: Numbers given to 

find a fourth Proportional: tho? ſometimes there 
are more: Numbers in the Queſtion, which are all ſu» 
perfluous, as not entering into the Stating, but ſer- 
ving only to complete the Senſe. Theſe are always 
known by being repeated or mentioned oftener than 
once, either in the very ſame Words, or in others of 
the ſame Import and Signification. 


This Rule being of moſt:general Uſe in Arithmetical, 


' Calculations, ] ſhall endeavour, by a Variety of choice 
Examples, to make it very plain and intelligible to the 
meaneſt Capacity; and thall be the more prolix and 
particular in it, as intending to caſt together here ſuch 
Queſtions as all other Authors on this Subject treat of, 
as belonging to. particular Rules: Whereas it is prom 
they are nothing but a further Application of the Rule 
of Three. By theſe I underſtand what are commonly 
called the Rules of Intereſt, Diſcount, Barter, Ex- 
change, Fellowſhip, Gain and Loſs, Tare and Trett, 
Alligation, & c. As for the Rules of Practice, and 
the Rule of Five: Numbers, I ſhall treat of them by 
themſelves. Pe 
Now, as a great part of the; Difficulty of this Rule 
lies in the tight ſtating of the Terms, you are carefully 
io obſerve the following | 


DIRECTIONS. 


Conſider what Name the thing ſought is of, viz. if | 


it is required to find a Sum of Money, a Quantity of 
Meaſure, Weight or Time, & cc. and ſet that, Number 
or Term which is like it in the Queſtion middlemoſt: 


then take that Number on which the Demanqſg 


— 


y 


1 
| 


- 
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and place it on the Right, and the other (which be. 
longs to the Suppolition, and is always of the fame 
Name, either. general on particular, with the third ot 
Right- hand: Number) ſet on the Left. Thus the f 
rfluous Terms, if there are any, will preſently appear: Nye 
he Terms being thus ſtated, you mult reduce them Mo, 
all to ſimple. Numbers, if they are mixt, and the two Y 
Extremes: that is, the firſt — third; Numbers, to the 


ſame: particular Denomination, if they are not ſo al- — 
ready. Then you are to conſider, whether the fourth N dei 
Number ſought (or Anſwer to the Queſtion) ought to 
be greater or leſs than the middle: Number. If it 
ought to be greater, you muſt multiply che middle 
Number by the greater Extreme; and divide the Pro- Sc 
duct by the leſſer; but if the fourth: Number, or thing 
«ſought, muſt (according to the Senſe of the Queſtion) 
be leſs than the miadie, Number, this laſt is to be mu- 
-tiplied by the leſſer Extreme; and the Product divided A; 
by the greater. The Quote reſulting from this Divi- th 
ion is the fourth Term or Anſwer to the Queſtion in 
the fame Name or Denomination,, with the middle I th 
Number juſt hen you multiplied, which if in a low 
one muſt be brought higher, to the more ready Com- «: 
prehenſion of the Mind. d 
Note 1. When the firſt Term divides, the Queſtion Wt 

is ſaid to be in direct Proportion; and when the third 
Term is Diviſor, it is called Indirect or Inverſe. 2 
2. The middle. Number is never uſed for Diviſor, 
but is always either multiplied by, or multiplies one of I t 
the Extremes; according to the Nature of the Que -. 
ſtion. | |t 

3. When the firſt and ſecond. Numbers are of, or WW ; 

can be reduced to the ſame Denomination,, it is not 
neceſſary to reduce the third to the Denomination, of 

the firſt, but the Anſwer will come out in the ſame | 
Name with the third. Vd. Qu. 35. 

4. After you have diſcovered,which Term is Multi- 
'plicr to the middle one, it is eaſieſt and ſhorteſt to 
-multiply by the leſſer of the two. c 

| | | 5. When 


bed 


— * 
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5. When after Reduction the third Term is 1, the 
Queſtion is ſolved by Diviſion alone, without any 
Multiplication; and when the firſt Term is 1, it is fok 
ved by imple Multiplication without Diviſion. Vide 
Queſt. 23 6z 9. 

6. Many Queſtions in this Rule are complex, and 
require ſeveral previous Operations independent of one 
another, before you can come to a Proportion in or- 
der to a Solution. Vide Queſt. 20, 27, 85 6 

[ have here purpoſely avoided that common Diſtinc- 
tion of the Rule of Three into Direct and Inverſe, ſo 
much uſed by the. Generality of the Authors in this 
Science, there being not the leaſt Neceſſity for ſuch 
Diſtinction to any Perſon who can take up the Mean- 
ing and Demand of a Queſtion propoſed. For is it not 
at for one of common Senſe to know whether the 
Anſwer to a Queſtion ought to be greater or leſs than 
the middle Term ? If it ought to be greater, it is plain 
the leſſer Extreme muſt be Diviſor to the Product of 
the other two; and if the fourth Term (according to 

the Senſe of the Queſtion) ought to be leſs, then it is 
as clear, that the Product of the other two muſt be 
divided by the greater Extreme. The Reaſon of both 
WH which is, that to find a greater Quote, or to make the 
Anſwer greater than the middle Term, we muſt take 
a leſs Diviſor than the Number we multiplied by; and 
to find a leſs Quotient, or to make the Anſwer leſs 
than the middle; Number, we muſt take a greater 
Number for the Diviſor than is the multiplying Num- 
ber; for the greater the Diviſor, the leſs is the Quote, 
and contrariwiſe. | 


. 1. If 4 Yards of Cloth coſt 23 fh. what is 
the Value of 15 Yards at the ſame rate? 


State 


dat. b. yas. IZ.LUSTRATION. 
State 4 23: : 15 Here I multiply the mig. 
| it my 7:72 dle Number by the greae 
oe Extreme. 15, becauſe th; 
115 Anſwer to the Queſtiq 
23 muſt be greater, and d. 
| viding the Product by the 
44345 tixſt, there reſulteth 86 5 
2000 R656: 3 lte middle Number beit 
L. 4:6: 3 b.) and 1 over which Ir: 


duce (mentally) to d. and it makes 12, which divide 
by: 4 quotes 3 d. So the Anſwer is 86 b. 3 dg 
L. 4: 6: 3 

. 2. What is the Value of an Ounce of any thing, 
when 8 lib. of the ſame coſt 19 /. 74. Sterling? 


i. ſb, d. oz. Here I reduce the 81 
State » 1497-8 to og. to correſpond with 


* 165 12 the third. Number, alſo 
6 reduce the middle: Num- 
128 235 (I 4. ber to d. and after divid 

128 | ing by the firſt Term, 

35 AVE. 4 (for it would have been 
n unneceſſary to have multi 
* JEST | plied by the third Term) 


22000 the Quote is 1 dl. and 

1328) 428 (37. 107 3 which 
384 I reduce to 1 and dividing 
N as before, the Quote is 37. 
44 and 44 remaining; ſo tit 


Anſwer is 1 d. 3121 F. or 33 loweſt. 


9. 3. If I buy 5 Yards of Cloth for L. 1-4 
how many Yards at the ſame Rate may I have fo 
L. 29—10—}? 


State 


Nate 


% | 


h 
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L. s. yds. L. . d. Here I reduce the 
State 14 3-5 © 29—10—3 Remainder 279 to 


20 20 qrs. and divide again 
— — by 288, and there 
24 590 remains 252, which 
12 12 I reduce to Nails, 
— and dividing again, the 
288 oo 7083 total Anſwer 18/122 


i yas. 3 qrs. 3 nail ind 
288) 35415 (122 yds. '* nail for tt T. 3 


661 
576 


855 
576 
279 

4 


) 1116 (3 275. 
864 


252 
4 
— 
) 1008 (3 nails, 


144 


9u. 4. If 7 Men ſpend L. 3 —16- in 12 D 


bow long will L. 119 —5 ſerve them at the fame rate 
of ſpending ? Se 
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State L. 37—15=6 : 12; : L. 1295 


755 2385 i 
12 12 
—— — — 
9066 28620 


12 mid. num, 


9066) 343440 (37 Dan 
_— +. | . WR 44s 
71460. 
63462 


— —— 


7998 


,4 24 
9066) 191952 (21 bo. 
18132 


10632 
9066 
Here the 7 Men is the ſuperfluous Term, for the 
Anſwer would have been the ſame, whatever, Number 
of Men had been mentioned, ſince the Suppoſition and. 
Demand are equally affected by it. 
9s. 5. Of what Weight ought the Penny Loaf of 
Bread to be, when the Peck of Wheat is ſold for 1 /b. 64. 
af] get 8 oz. for a Penny, the Wheat being at 2 /b. 


ſb. 4. Here the ſuperfluous terms 
:-1I—<6 are 1 Loaf and 1 Peck: 
_12 ' alfoI conſider that Ill have 
18d. more Weight for my Mo- 
ney when the Wheat is 
cheaper, therefore I mul- 

tiply the middle; Number 


10 „ 13 58 by the greater Extreme; 
or 


g; 
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or which is the ſame, this by that; ſo the Anſwer id, 
10 0s. 13.4. wt. 8 gr. (Troy Weight.) 5350 
uv. 6. If a Nail of Velvet coſt 16 d. Sterling, what 

is 8 Value of 75 Vards 3 qrs. at the ſame rate? 
». d. yds. qrs. lere the firſt Term 
State 1: 16: : 75—3 being 1, dividing by 
4 tit is unneceſſary, and 3 
therefore the An 
ſwer is found 


2 
1 ; 4 Pence by Mutig 
— cation only; We 
16 L. by dividing by 
12) 19392 | | 
290161565 1 
L. 80-16 Anſr. 1 WL 


Qs. 7. If I travel 600 Miles in 24 Days, when the 
Day is 12 Hours long, in how many Days, at the ſame” 
rate of Travelling, ought I to finiſh the ſame Journey, 
when the Day is 16 Hours long (ſuppoſing in each that 
e travel from Sun-rifing to Sun-ſetting ? ) 


, 9 


1 
* 


7 ho. long. Days. bo. long. Here the ſuperflu 
State 12 : 24 : : 16 Term is 600 Mies 

| 1 and I multiply the Ml 
f middle: Number by i 
| 614 288 the leſſer Extreme; Ml 
; 9 2 | 41 72 | becauſe the Anſwer 


18 muſt be leſs than 
) the 2d Term, ſo the Quote is 18 Days. 9 


Qu. 8. What time will 10 Men take ta do a piece 4 
of Work, when 4 other ſuch could do the ame in 
15 Hours, 12 Minutes ? | 


_— ( 
* Nr. 


O > | | F "Nate 


, 


— pr: 4 4 


1 
4 


2 
8 13 


4 
10)60—48 


= 
=» =» 15 = 
"I EE * 


is EN 
T Piece of Work. Obſerve alſo, that I don't reduce 
the middle: Number, becauſe the Multiplier is ſmall. 


t0ina Year? 


. L. . . 


State 1: 1—6—3 : 


3 = 


r 20 


. 
26 
TE - 
— — 


Ag 


| Rule , Three Numbgrs. 
es. bo. min. 
State 4 15—12 :: 


12) 114975 
—#* -20)95 811—3 
479 —1—3 


Hate 1 multiply the 


middle: Number by 


the lefler Extreme; 
becauſe 10 Men will 
take leſs time. The 
ſuperfluous Term is 


* 9s. 9. How much will L. 1-6 —z per Day amount 


In. a Year are 265 
Days. The iſt Term 
being 1, the Queſti- 
on is performed by 
pure Multiplication, 
and the Anſr. comes 
out in d. which re- 
duced makes L. 4.79 
—1—z3. 


5 — 10. How many C. of Sugar, at 65 d. per Pound, 
way J purchaſe for L. 43—18—4 ? 


fd. 95 L. Ct 
43 —18—4 
20 


State "i 


p< — —ů 


pO EY 


13 | 878 
21 12 


10540 


—_—__— 


— — 


) 21080 


44162117 
a 5] 4055 7 


HR 4157 —25 ty 
i Anſt. 14-1254 


Here I reduce the 
Extremes. to Halt- 


-pence, and the Anſr. 


is 16218 lib. which 
reduced makes 14C. 


x qr. 2575 lib. 


is 72 Yds. 2 qrs, 2 nails. This Queſtion. may be 


* 


Rule of Three Nu mberi. 147 

Os. 11, What principal Sum wilt gain L. 5 in 

3 when L. 100 gains the ſame in a Year, or 1 
Months ? | KS 


Mon. L. Mon. Here 7 Months will 
State 12: 100: 7 6 require a greater 
| | 12 . Principal, becauſe 
5 — the time is ſhorter; 
7)1200 The ſuperflu. Term 
L. 15 1—8—67 is L. WF 


Qs. 12. If 47% Yds. of 6 qr. broad Cloth hang a 
Room, &c. how many Yds: of Yard broad Cloth will 
do it? Or rather thus, How many Y ds. of Yard-broad © 2 
Cloth are equal preciſely in Content to 474 Yds. of 
6 qrs. broad ? | | 


State 6:474::4 there muſt be taken 
6 more  in;,length of 
— the narrow Cloth, 


4)286—2 to. equalize that of 
71—2—2 the broader; there- 
fore I multiply by the greater Extreme; and the Anſr. 


wrought ſhorter, by adding + of 47 z to itfelf ; thus 
2)47—3 + B&e 
p SI—————z | IT” 


71-32-32 Auſt. as before? : 
Qu. 13. If 560 Men, being in Garriſon, have Pros 


viſion only for 3 Months, how many of the ſaid;Nume 
ber muſt be turned out, that the Proviſion, may ſerve 


the remaining Men other 5 Months? 
Mon, Men. Mon. Here 3 Mon. nd J 
State 3: 560 4.1 8 Other 5 make 8 Mon: 
3 and conſidering that 
—— N ; fewer can be main 
8) 1680 tained 8 Mon. on 


210 the ſame Quantitys 


: 


* 


778. yds. grs. Here ! conſider that 


s Rule of Three Numbers. 

than can be done for 3 Mon. I multiply by the leſ- 

{er Extreme. 560 | Cr: 
? 210 to be kept in. 


— — 


Anſr. 350 to be turned out. 


. 14. If when Wheat is 6 /h. 5 d. the Buſhel, the 
Penny-Loaf weighs 12 0z. what ought the Wheat to be 
Told at, when the Loaf weighs 17 oz. 10d. weight? 


. oz. ſb. d. oz. d. ut. Here I conſider that 
State 12 : 6—5 : : 179—10 the Wheat muſt be 
* © "AS ra 20 cheaper when. the 
— — — Loaf weighs more, 
240 77 350 therefore the Pro- 
240 portion is indirect. 
— 
308 
_ 154 
neloC5 184810 a 
35] 57 369—2 & 
1252—3 7 Or + 


fb. 4—4—33 Anſr. 
. If 8 Men do a piece of Work in 6 Days, in 
what time will they do 16x times as much? 


. D. W. 
State 1: 6: ; 165 
8 

99 Days Anſr. 


© ©. x6. What is the Intereſt of Z. 37—13—4 for a 
Fear, when L. 7 is the Intereſt of L. 100 for the 


State 


Rule of Three Numbers wag. © 


L. fs. d. Here inſtead of di- 


L. 150: 7: : 37—12— 
denne 


* ucing the Re- 
3 mainder, and the 
12 3 Anfr. is _ 
. The ſame may be 
wrought thus 
3120 
100: 7:37 —13—4 
| 7 


vid ing by 100 the 


the two o's, and two 


101 266—13—4 
100$ 10 26— J—+ _ ; 
2—12—8—34 as before. 


Qu. 17. If a Servant's daily Wages be 6d. 1 far. 


how much will it amount to, be 
| 8 Months, and 10 Days? 


. 
State 1: 64: : 3—8—10 


+ 


47 
28 


276 
95 


1326 Days: 


1329 Days in 
62 


3 


3 Days add. 


all. 
O 3 


ing forborn 3 Yearsz 


In a Year are 13 
Months and 1 Day, 
therefore I add 3 
Days for the 3 Years. 


210)69l2—23- 15 2 
L. 34—12—24 Axſr. 


. 18. If I receive zo Stone 12 OE. of Soap for 


a Debt of L. 8—7—4, how much doth it ſtand me 
der lb? f 

} St. bib. os. L. s. d. lib. 

State 30—0—12 : 8—7—4 :: x 


16 | 20 16 
— —— — — 
480 167 16 Or. 
16 12 


k — 
7692) 3212804 4. 
30768 


— d. 


1360 Anſr. 402352 per lib. 
4 | | 


5400(0 far. 
" Os. 19. Aowes B L.117—10—2 and compound 


_ the Debt by paying 17 /b. 4 d. per L. how much ought 
B to receive according to this ' Diſcount, and how 


much doth he loſe ? | 
L. 3. d. L. 5s. d. Here l ſay, if 1 J. 


State 1 17—4.: : 119—10—2 fall to 1%. 44. how 
20 much will the Sum 


20 12 

— — due fall to? 
20 208 2350 

f 12 12 

— Tm 


e 28202 


* 


.  Ruke of Three Numbers. Ny 


240 28202 From 1179—10—2 
208 Take 101—16—9 f receives, 
225616 15—13—47+ loſes. 
$6404 
41586601 [6 
24ſo 14 146650 + 
12124441418 


210)203] 
L. to1—16—9 11221, I 
as 20. What will 3 Pieces of Holland Cloth come ll 
to, the firſt Piece containing 154 Y ds. the ſecond 93 


* — 3 


12) 3154— 22 
240) 26I2—10—27 
E. 13z—2—10—23 Anf?. 


and the third 104 at 17 /h. 4 d. for 3 Yards?. 1 j 
yds. 5. d. yas. ' 'Y | 

151 State J: L7=—=4:: 455 1 

19 2 12 2 Z 
104 3 1 

—_ half yds. 6 208 91 half yds. F 
45% yds. in all. 91 3 
208 i 

1872 Y 


Or without reducing the Extremes, to half yards, thus 1 
yds. d. yas. 9 

3: 208: : 452 

__ 


832 
104 = of 208 
— — 
3 19464 
; 3154—23=L. 13: 2: 10 23 as before 


2s, 


++ 


T2 i of Three Numbers. 
2s. 21. A Gentleman has an Eſtate of L. 1460. 


10—4 per Annum, how much does he lay by yearly, 


pending daily at the rate of L. 1—18—67 


D. L. 5. D. Here I firſt find 
State 1: 1—18 f:: 365 how much he ſpends 
5 yearly, which ſub- 
— — tracted from his 
382 2920 yearly Income gives 
| 1095 the Anſr. 
1822 
21D) 140512 
L. 702--12--6 


From 1460—10—4 yearly Income. 
Take 702—12—6 yearly Expences. 


: 757 —17—10 lays by. Afr. | 

| . 22. What is the Intereſt of L. 313—11—6 for 

a Tear and 74 Days at L. 5—10 per Cent. per an- 
num? . | 


T. . d. Here I firſt find its 


| | State 100: 5Z: : 313—11—6 Int for a Year, next 


52 for 74 Days, and the 
— Sum of both is the 
1567-—17—6 Anſr. 
156—15—9 


1 7124—13—3 
20 


4193 
I2 


11119 


Again, 


e Rule of Three Numbers. 133 


„ A 
ain 365: 17 —4—II 74 
20 
— R 
344 Int. for a Tear 17—-4—11 
12 Int. for 74 Days 3—9—11 


4139 Anſr. 20—14—10 
74 


16556 
23973 144 
365 ) 306286 (839 6 
2920 210) 6Ig—1r 
1428 3—9—11 


But ſuch Queſtions are more exactly wrought by 
one Operation, as you'll ſee further on. 


Qs. 23. How many Ducats at 7 ſb. 4 d. per Piece, 


ne equal in Value to 300 Dollars, at 4 . 8 d. per 
Dollar? 


Dol. ſh. d. Dol. Here J firſt find the 
I: 4—8 :: 300 Value of the Dol» 
12 lars, and from, that 
— I have the Value of 
56 the Ducats, by 
300 


216800 Value of the Doll. 


= 
— — b 
2 
— — 


. : 
. — 2 
* a — 2 — 2 * 1 * S F 
F — Ü Te oe ¶⁵ V 5 | 
. A r e , , —— — — — DD—_ 

0 * * 1 2 5 8. n l 

l —_—_— os. fe. \ 

= = _ 


o 1 = & 2 _ 
_= | == 


_ 2 ele Ss. Lo 


F 54 Rate of Three Numbers. 


b. 4 Duc. 4 
laying 7—4 :1 : : 16800 
12 


88) 16800 (190 
88 


300 
792 


Rem. 80 d. 


- boye. 
. 


Anſc. 190 Duc. and 
80 d. over and + 


- 


But all Queſtions of this nature are better ſolved by 


one Operation, thus 


ſb. 4 ſh. d. 
48 : : 300 : 7—4 
I2 12 

56 83 
300 


| $8) 16800 (1 | 
„ $8 oj 


— 
800 
792 


— 


Rem. 80 


Here I conſider, 
that there muſt be 
fewer Pieces at 8%. 
4 4. taken to equs- 
lize a Number of 
other Coin at 4 /, 
8 d, therefore mul. 
tiply by the leſler 
Extreme, Take an. 
other Exa. wrought 
after this method. 


9s. 24. How many lib. of Tea, at 9 . 6 d. per 


lib: muſt B give A for 22 Reams of Paper, at 5 %. 


10 d. per Ream ? 
| 5. 4. b. d. 
State 5— 10: 22:9 —6 
4 — 
70 114 
22 
214) 1540 (13 % 
: 114 


400 


So that B muſt give 
A 13 lib. of Tes, 
and 58 d. more for 
his 22 Ream, at 5/5: 
10 d. per Ream. 


400 


Rule of Three Numbers. ar 


400 
342 


— 


Rem. 58 d. 


Jan. 1 
Feb. if: 
March 3 f 
April 30 
May 15 


117 
730 


— — — 


847 


- | 


9s. 25. Lent upon Bond L. 546 on the 18th Jan. 
1737, what will be due at Whitſunday 1739, the Rate 
of Intereſt being at 6 per Cent. per annum ? 


Berwixt 18th Jan. 1737 and 18th Far. 1739 are 2 
Years = 730 Days; and betwixt 18th Jan. and 15th 
May are 117 Days, thus found, * . 


Oh Vs 


State 1490 : G: 546 


L. 32176 
90 


— — 


ſ9. 15120 
12 


d. 240 
4 


—— ͤ—V 


f- 160 


Days. E. . d. f. Days. 
Again 365: 32—15—2—1 : 117 


20 


— — — 


655 
12 


220136 


15 Rule of Three Numbers. 
" n 
37 
1144 


365) 3679416 ( $0080 
365 12) 2520 
— 201 

2041 10—10 

2920 


— 


216 
Anſr. L. 622: 0—4+ 
L.32—15—2—1 Intereſt for 1 Year. 
2 


65—10—4—2 Intereſt for 2 Years. 
10—10—0—0 Intereſt for 117 Days. 
76—0 —4-—2 Total Intereſt 
- $46—0 —o—o Principal lent. 


— 


— 


But this, like Qu. 22. can be wrought by one Ope- 
ration. f 


255 26. In IL. 4176—11—8 Scotch, how much 
Sterling? 8 


L. Sc. L. St. | Here I have no 
State 12: 1 : : 4178—11—6 more to do but to 
I2 4178—11—6 divide by 12, be 


Anſr. 348— 4—32 cauſe 12 L. Scots 
are equal to 1 L. Sterling 


Qu. 27. In 42 Bags of a certain Commodity, weigh: 
ing Gros 146 C. 2 qrs. 24 lib. Tale 7 lib. per 112 lib. 
and Trett 4 lib. per 104, how many lib. neat ? 


112 


Rule of Three Numbers. gy 
112 r 1 
7 ſubtract 1 
112 : 105 :: 146—2—24 Again 104: 100:: 1540 
4 154057 
— x04. 1540500 (14813 
586 04. 
28 | — 
4692 416 
e e 845 
16432 332 
105 — 
— 130 
82160 104 
16432 — 
. 260 
. 1725260 208 
7] 10 2 
; 12237 lb. Suttle 3 


Anſ#. 148 121 lib. Nett. | 

This Method is ſomewhat tedious. Vide Page 16g, 
where you'll find a ſhorter. 

Qu. 28. A and B make a joint Stock. A puts in 
L. 127, and B L. 31: In Tradi — _ or loſe 
L. 16: What is each proportional Share of the fame? _Þ 
A 127 : | 

31 


158 Sum of the Stocks 


P | Stats 


18 Rule of Three Numbers. 


e L 
State 158: 16:: 127 31 
13 16 
—— — — 
762 | 16 
127 | 48 
158) 1 12 J. ) 496 ( 3 U. 
"DT 474 
52 22 
716 20 
136 ) 440 (2 
20 316 
) 2720 (179, 124 
158 12 
1140 1488 (9d, 
1106 5 4 
34+ 66 
12 4 
) 408 (24d. f 
316 15 
— J — 
92 106 
4 


368 (27. a412—17—2—237 
a B 3— 2—9—1175 
— — — . 


* IE 


52 Proof 16— o— o—o 
Here I add the Stocks together for the firſt Term, 
then I ſay, If the whole Stock gain or loſe ſo much, 
what will each. particular Stock ain or loſe? But 
| Queſtions of this nature are capable of a more com- 


pendious Solution. Yide Page 187, Qs. 


„ 


Rule of Three Numbers. 159 
- Qu. 29. A, B, and C ht a Parcel of Cloth 
containing in all 748 Yards, for /. 212, whereof A 
paid J. 187, B 110, and C the reſt. How much of 
the Cloth belongs to each ? 

L. Tar. L. Tat. 9rs. Nail. 
State 412: 748: : 187 339—2—0 

412: 748 :: 110 tothe Auſrs. 3 199—2—3 472 

412: 748: : 115 208—3— 0415 


| Proof 748—0—0 
Page 187. 2 


Vide P 

I 30. If a Pound of any thing is bought for 

16 1 for 37 ſb. 6d, how much is gained 
on J. 187 

17—6 By Subtraction I find 16 

16—4 b. 4 4. gains 1 . 2 4. 

— therefore 1 ſay how much 

| 164, ; 12: : 100 will J. 100 gain? where! 

1a 12 don't reduce the J. 100. 

— 8 Vid. Note 3. Page 149. 


196) 2016 (10 4. 
196 

— — 

5 P2 


160 Rule of Tree Numbers. 

Bo: 31. What will J. 54 amount to, being forbom 

15 Years, at 6 per Cent. per annum, {imple Intereſt ? 
State 100: 6 :: 34 Here I find the Iatereſt of 
6 of J. 54 for a Year, which 
— multiplied by 15 gives the 
34 Intereſt for 15 Years, 
20 which added to the Princi- 
| — pad makes J. 102-12 fo 
4180 the Amount. 


48—12—0—0 Int. 
54 — 0—o—©0 Principal. 


102—12—0—0 Amount. 


Os. 32. A, B, and C purchaſe a Ship for J. 3000, 

w A paid J. 1400, B 1000, and C the reſt. Her 

Freight for the firſt Voyage was /. 374, what muſt each 

Partner receiveof the fame proportionally to his Share 
in the Purchaſe? 

A 1460 30%: 374: : 14loo 300: 374: : 11200 
B 1000 » a 


Coo | 31374 
— 1496 n 
1 | 
3000: 374: : (loo 
n | 55236 6 
3 $ 6o47—4 : — 
| 174 —I0- 207 512244 
| 308 6 448—16 


74—16 
& 


Rule of Three Numbers, 161 


om | A 174—10—8 5A 
| B 124—IJ—' 8 6 Fi 
7 e La 5 

0 

the Proof 274-—00—0 


11 Qs. 3 A Man's indebred to As By, and C the fol- 
<l- WW lowing Sums, viz. to A L. 88 500, and to 
or C L. 700, but is only-worth L. wt 1106 much of 

the fame muſt each receive, and what Loſs do they 


ſuſtain ſeverally ? 

A 400 Or ſhorter thus, by finding the 

B 500 Proportional Share of L. 1. 

C 2 1600) 9760-6 Then 

1602 _ : 4100 16190: _ 508 .61Xx400=244 
.61x500==30F 


= .61Xx 700427 

41390 4/4880 4 

16 1778 165 4 1220 
244 395 

16j0: 776 :: 7500 Then by ſubtracting what. 


2 each mean from what he 

„ | ht to have received, you'll 
1 4452 find A loſes L. 156, BE. 1955 

m and C L. 273. | 


GE: A * 40 Yards of Cloth at 8/5. 4 
Ys ready Money, but in Barter he will * 10 ſb. 
2 d. B bah Woe at 20 d. per lib. ready Money; How 
much Wool muſt be; delivered to A for his Cloth, and 
on - Ui is the Price of the Wool to be raiſed. in 
rter 


P 3 Id. 


Rule of Three Numbers. 


A 4 W A. 4 
1: 8—4: : Then20: 1:: 4000 
12 — I 


100 21)400pÞ 
E deo & Value of the Cloth in ready Money. 
r 
Laſtly, 8—4 : 10—2:: 20 
2 12 
Os 22g. Ff. 

20 24—1x; Value of the Wool 
= — per ib. in Barter. 
0 | | 
g * 2 4 £7 4 

; 1150 


_ After finding the Value of the Cloth at the ready 
Money Price, I fay, If 20 d. buy 1 Ab. of Wool, how 
much will the Value of the Cloth buy? An. 200 lib. 
Then to find how much the Price of the Wool is to be 
Taiſed in Barter, I fay, If 8—4 ready Money riſe to 
10 fh. 2 d. in Barter, what will 20 d. ready Money riſe 
to? And the Anſwer is, 24 d. 1 1 or + for. 


| 82 35. What 1s the Diſcount of L. 54214: 8 for 
3 Months at 5 fer cent. per annum? 

M. L. M. L. 5. L. ſb. L. . 4 
State 12:53 101— 51 1—5 :: $42—14-+$ 


8 20 20 20 
12015 202 25 10854 
1—5 Int. of 7 12 


L. 100 for 3 Months. — 


130256 


Werren 9 . 
Rule of Three Numbers. "164 
B phe over |» - j 130256 A 


5 f 25 
— 
651280 © 
260512 
. Res 
Ka {£5 65 1280 
| F| , 230256 _ 
i ne 
9 1608 82% ©. 
125608 f Here, and in all Que- 
of 2Þ) 13] A- ſtions of this Nature, 1 
6—14 0 or v mult firſt find the Intereſt 


of L. 100 for the Tim, 
and at the Rate pr opoſed, which adding to E. 100, 
I ay, if that Aggregate loſe the Intereſt of L. x00 als © 
ready found, what will the Sum propoſed loſe? and 
the Quote is the Anſwer required ; which taken from 
the Sum propoſed, leaves the Sum to be paid preſent- 
ly and to find this at once (without ſubtracting) let 
L. ioo be the middle Term in the former Stating. 


e 
Thus 101—5: 100 : : 542—14—8 
dn. 


. * 
_ * Y S 
512020 0 
« % 
- - 
* 4 * * 


2025 2000 10854, 51405 
| I2 9181 
130256 _—_ 
2000 So that 2025 wa 
* W FRFXYXS. | 
F] 260512000 | 
51 52102400 
Wh | 10420480 
91 woe 31 
121128647 3345 or 1 


Brought 


= Broughtover 121128647 $324 os 21 
wat 2 
LI. 5$36-0=744 A. as b 
firſt Method: For, nt "I 
&. i&- 4 
11 From 542—14—8 
on | Take 6—1 4—OxT, 


Rem. 5$36—00—774 . 
T 8 ſhorter Method, Appendix, of ſimple Inter'f, 
ad. ; 


- Qs. 36. If I buy a Yard of Cloth at 3 fh. ready Mo. 
ney, and ſel] irzimmediarely at : . 4 4 n eight 
Months Credit, what ſhould I gain if I ſhould 10 
P - 3 at the ſame Rate, with twelve Months 
it? 


* 


5 


. M. L. fb. d. M. 
State 3 * 4: * 100 Then 8:11—02—2 3:12 
12 4 1 


 36_ 4 61400 12138—17—9F 
| 36] 0 66—13—4 L. 7—08—1 Tor! if 
L. 11—02—23 


By the firſt Operation I find, that if 3 /h. gain 4 4. 
in any Time, L. 100 in the ſame Time will gain 
L. 11—2—25; thenl ſay, If 8 Months gain ſo much, 
12 Months will gain leſs, (in this Caſe) becauſe the 
== . longer Goods are credited, the Seller has the leſs Pro- 

rt. But this may be wrought by one Operation. 


- Qu. 37. Bought 40 dez. Pair of Stockings for L. 42, 
how may I ſell them per dox. to gain 9 per cent. 


I: 


Rule of Three Numbers. 165 


LD. OL: Doz. L. fb. DoE. 
Wie 16 11524 "Then 49: 48—06:: 1 
the gene mere 
— , \ 
230 | 5]48—06 
460 497 9—13—22 
T. 1-1 
T. 4830 | | 111 
20 
reſt, — — 
ſb. 6100 


: Sach. A Farmer mixes 8 Pecks of Wheat at 16 d. 
r er Peck, with 9 Pecks at 18 4 with 12 Pecks at 17 d. 
the what is a Peck of the Mixture worth ? 


. 3 
8 at 16=128 Then 29 : 494 : OL, 
9 at 182162 g | : 
12 at 175204 "IN | . 
_ , —— n 4 4. 
29 494 29 
f 1 pry 
203 
— 
18 5 


If it was "_— what 2, 3 or 4, &c. Pecks would 


bere, and you'll have the Anſwer. 


4% 


what is the Amount ? * "ou; 


colt, make, 2, 22 or 4, &c. the laſt Term (inſtead of I 


* 39. What is the Com Intereſt of 4. bs 
| e 3 Years at ber Cent. ker an 


166 Ruleof Three Numbers. 
State J. 100: 6:: 38710 387—10>00 x N 


23 —05.—00 iſt Tear o Im 


n 


23la5=00 410 15—o0 2d Principal, 


20 24—12—10 ad Year's Int. 
750 p 
; 5 435——07—=10 3d Principal, 
5 Again 166: 6 9 26—02—o5 — Year's fr 
. 4. | 
10 
6 L. 23-05-00 
24-12-10 
26112-—7—0 26-02-05 
20 
— Sum of Int. 74-00-03 


7 Prin. lent 387-10 00 
12 


JT Amount 461-10-03 4s before. 
þ 7 104 f 
So you fee I always add the Intereſt to the Princi- 
pal, which Sum becomes a new Principal, and have as 
many Operations, as is the: Number of Years the Mo- 
| "7 out. See Chap. 2. Tab. IV. of compound Inte- 
» Where you'll find a ſhorter Method. 
2s. 40. A and B entered into Company, A put in 
L. 55, which continued in Stock 4 Months, — B 
put in L. 131 for 7 Months; they gained or loſt L. 48; 
hat is each Map's Share in the ſame ? | 


55 


Rule of Three Numbers, 


X 4==220 
13 1X7==917 
1137 
L. . 1. TC. IL. . 
1137:43::220 Again 113748917 
48 e 
1760 | Er 
880 | 2 
1137) 1056009“ 01 . 
10233 3411 
327 9906 
20 9096 
ges e. gro 
5685 20 
855 16200014. 
12 1137 
— — — — 
1137) 20260(9 d. 4830 
10233 4548 
27. 282 
12 
1137)3384 (2 & 
2274 
1110 


A L. 9—05-=9ri77 
5 38—14==2 177 


Proof 4800 —0 


167 


„ „ or — —— — = 2 — ** _ J \ "_ = = — 


Here I multiply eachs Money by the Time it con. 
tinues in Stock, the Sum of both which is the fir 
Term, the Gain or Loſs the ſecond Term, and the 

Product of each's Stock by his Time the third Term, 
in two diſtinct Operations. 

Vide Pag. 187, where you'll find a more com 
dious Method. : * 


Oz. 41. A hath 36 46. of Galls at 11 4. per lib. res 
dy Money, in Barter 12 d. 81 Yards of Cloth at 164 
o Yard ready Money, in Barter 17 4. 54 Ream: of 
Paper at 5 /b. 10 d. per Ream ready Money, and in 
Barter 6 /. | 
B has Wine at-13-/b. per Gallon, J-- | 
Silk at 15 /. per Yard, and ready Money ; 
Brandy at 29 G. per Cask, 

How many Gallons of Wine, Yards of Silk and Cache 
of Brandy, of each a like. Number, muſt B give A for 
his Goods, advancing his own proportionally ? 

36 lib. at 11 4. = 396 

81 Vards at 16 4. =1296 

54 Reams at 704.==3780 3 
| 5472 d. Total Value of A' 
Goods at the ready Money Price. 


» 


57 . or 684 4. Value of 1 of each of B's Things 
at the ready Money Price. Then I ſay. If 684 4. buy 
x of each of B's, how many of B's Things will the 
total Value of A's Things buy ? 

| d. of each, d. 
684: 1 2»: 5472 


* 


—  — 


684) 5472 (8 of each, Anſ7. 
1772 


Qs. 


2 


1 1 
elit] 


v. 42. In 36 C. 1 qr. 12 /ib. groſs, how much 
5 Weight, Tare at 8 lib. per 112 lib. and Trett 466. 


per 104 C. qr. lib. 


h 2136 1112 Here I uſe a ſhor- 
144 711820: 20 ter Method than 
k 2:2:10:13S that of Q. 27. 
— —— for I conſider that 
1 33: 3:01:025 Suttle 8 1. is ef 113. 
: 1:1: 05 : 063% and 4 lib. is 25 of 
| 3 * 104. 
i Anſe 32: 1:11: 1187 Nett. N 


n Therefore, if the Tere is at 2 lib. per 112 lb. ſubs 
tract 3 if at 4 lib. ſubtract 27> if at 6 (6. ſubtract 
2 Z of chat 7; ; if at 14 lib. ſubtract g, &. 


Qs. 43. My. Friend lent me L. 46: 15, for 5 Months, 
and he having occaſion afterwards to borrow from me 
TI. 100, l demand how long he ought to uſe it in or- 

5 | 


der to a full Requiral of his former Kindneſs? 
L. 5. M. L. | 
State 46—15 :5::.100 Here I conſider that 
20 20 CL. 100 being a greater 
— — Sum, muſt not tie out 
[ 935 2000 ſo long as L. 46-75, 
5 therefore I multiply the 
— — middle: Number by the 
2000) 4157502 M. leſſer Extreme: and di- 
FL vide by the greater, 
N 675 
30 | : 8 
)20250(10 Days. 
M. Days. 
Anſ. 2: 10 


| 9s. 44. A Merchantlis to receive; L. 500 Sterling, 
either in Dollars at 4 . 4 d. per Piece, übe 
worth but 4/5. 3 d. or in = Crowns at 6 ſb. 14d. - 
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per 


% Rake of Three Numbers. 
per Piece, which are worth but 6 h. which of they 
ought be to take, in order to ſuſtain the leaſt Loſs? 


| ſb. d. d. ſb. d. 
44 4—141::6—14 So that in receiving 
1 12 the Dollars, each 6-10 
— — — loſeth only 1 101 ; 
©: 73 whereas, if he ſhoul! 
2 2 take the Crowns, eve. 
— — ry 6— 14 loſeth 14 4 
1 1147(1% which is greater than 
| 104 I o and therefore he 
ought to take the Dol 

43 lars. | 


85 45. If 35 Ells at Vienna make 24 at Lyons, and 
3 Ells at Lyons make 5 at Antwerp, and 100 at Ant- 


.averp make 125 at Frantfort, how many Ells at Frant- 
fert make 42 at Vienna ? 

B Ant. Frank. Ant. Frank. 
:: 64 


J- | 
2. If >” "06 22234 © 90 
ME] 64 ::24 


Or thus: 
=..£1, for a Dividend; and 


=: Diviſor. 
Wherefore 105120)6300l00(Co Anſwer, as before. 
630 


O 


Ox. 46. If 35 Ells at Vienna make 24 at Lyons, and 
3 Els at Lyons make 5 at Antwerp, and 100 Ells at 
Antwerp make 125 at Frankfort, how many at Yiewns 
make 60 at Frankfort f "TY 


24 L. Then 24X5X125X42==630000 


125 F. 35 XIX l100=10500 for 2 


L, 


MO gs == 
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: 35 3: : 
Px 35 2 43 
2. If 1: 100: 874 
5: 4 3 
If — 874 :: 60: 42 An 
3. 'T 3 * 1 : 42 Anſr. 
35 V.== 24 L. Then 35X3x100x60==630000 for 
3 L. 5 A. a Dividend; and 


100A. my F. 24X5X125==15000 for a Diviſor. 
60 F. = 
Wherefore * oſo Anſwer as before. 
«, e ſo of others, whe» 


— ther they conſiſt of more 
30 or fewer Terms. 
30 


— 


A and B made a joint Stock, A * ah 
1 75 * at the End of 3 Months took out L. 75 
at the End of 7 Months after put in L. 50. 
B put in at firſt L. 180 for 5 Months, and then put 
in L. 48 more, and two Months after that took out 
L. 40. At the End of 12 Months they find L. 100 off 
Gain. How much of the ſame is due to each? | 
\ L. zoo for 3 Months is 900 
75 Subtr. 


225 for 7 Months is 1575 
50 


—— _ -— —— 


275 for 2 Months is $550 


L. 3025 Sum of A's Stocks 
into his Times. 2&2 


Q2 


1792 « Rule of Three Numbers. 
L. 180 for 5 Months is goo © 


228 for 2 Months is 456 

40 Subtr. | 

188 for 5 Months is 940 

2296 Sum of Bs Stocks in- 
| | to his Times, 
A 3025 
B 2296 
5321 Sum of both. 


Wherefore 2025X.0187934=56. 850035==A's Share. 
_ 2296x,0187934==43-149646=PB's Shave, 


Proof 99. 9996 $1=100 L. fere. 
The Reaſon why it makes not L. 100, is becauſe the 
Decimal .0187934 is incomplete. 


Os. 46. If I pay for 45 Pints of Brandy L. 4: to, 


bow muſt one Pint be fold to gain L. 10 per Cen? 
100: TO8: : 4.5 : 4.86 Price of the whole 45 Pint, 


5 the propoſed Gain. Then to find the Price of 1 
int; 


5]4 86 
315 97² | 
108 L. 2 /b, 1 d. 337 far. Anſr. 


Qs. 49. How ought L. 350 to be divided among; 
Men, A, B, and C, ſo as A may have g, B5, and CI 


| 1+34+}= Er Here the Sum of the Parts 


is greater than the whole: And therefore tis impoſſible 
to give them the Parts propoſed; but the Meaning of 
the Queſtion muſt be to divide L. 350 in ſuch _ 
tion as E, 3 and 4 bear to one another. Wheretore, 


De- 


Then 5321) 100. 00( 0187934 &c. 


dd 4 hs + 


at @@* «a xa << - Hoa. 


Rule of Three Numbers, 17 
geglecting the Denominator 4, [ find a common ** 


tiplier thus: 34) 350 (10.4941 


Then 10.294 12K 12==123.52944==123 : 10: "= 
And 10.29412X16=164.70592==164.: 14: 14 fere, 
Allo 10. ä 6== 61. * 61: Tae 3 2 


L. 350: 0:0 Proof. 


Qu. 50. A Merchant, mingles Tobacco thus; He 
takes ſome at 10 per lib. ſome at 15 d. per lib. ſome at 
18 d. per lib. and ſome at 13 4. per lib. how many #6. 
muſt he take of each Sort to ſell a /ib. of the Mixture at 


14, ſo as neither to gain nor loſe ? h 
10 J. 10 —＋ḧ 4. 3 
#8 12 or thus: 14) 18 18 
* | 3 
13 I 
Or thus : 
I * 6. | 
wi 18 or thus: = 1 1 1 
I 24 5 
1 4145 | 
14) 18 4:1]5 | 
I3 I:415 _— 


So that there are 5 different Anſwers, and all true. 


Here, and in all Queſtions of this Nature, you muſt 
ſet the ſimple Prices under one another, and connect 
ther ſo together, as that one leſſer and one greater 
than the mean Price may be always joined together, 
and then take the Difference betwixt the mean Price 
and that of each ſimple, ſetting the fame over againſt 
the imple wherewith it ſtands connected, and the ſe- 
veral Differences are the Anſwers ſought. 


2s. 51, How many Crowns at 5634. are equal io 


L 600 12: 8 1 
Q 3 State 


74 Rub of Three Numbers. 


337 12012 
7 12 
— 


144152 
” 6 


JJ 3) 864912(23660 Cx. 


)510(1 Livre. 
337 
— — 
173 
20. 
| a 337 
— — 


90 


r. L. Sols. 
: 10. 


Auſr. 2566 : 1 


CHAP, 


CHAP. XX. ContraBions in the Rule of 
Three Numbers, otherwiſe called Rules of 
Practice. 


CASE I. 


of any ſuperior Species, or equal to the Sum of 


two or more Aliquot Parts; alſo if it is a Part or Parts 


of ſuch Aliquot Parts, take that Part, or Parts of the 
Number given, whoſe Value is ſought, and you have 


the Anſwer in the fame Name with that ſuperior Spe- 


cies, reducing the Remainder, if any be, and finding 
its Value. 


TABLE I. Of the Aliquot Parts of 1 L. Sterl. 1 


M 
1—0 20th] 
1—8 12th] .= 
2—0 mw 8 
2—ͤ 14. th 
3—4 T 2 sch 7g 
4 — | — =y 
> 209%. 4th 
6—8 3d 8 
Lo—0 } 1 2d } : 


- 


Of the Aliquant or uneven Parts of 1 Is 


3-0) ſits : 


2 
is | 3.1.8 
0 +++ 


HEN the Value of an Unit is an Aliquot Par 


6—0 T+# 0r 4 e 3 
8 28 2 
=P 


| 


„ 
PS. | 
aA 


Contrattions in the 


276 


11—0 I 23 
12—0 | + 
13—0 fl 
14—0 8 
117 0 11 
16—0 | 3+ 
17—0 1 715 
I8—0 1 
. 19—0 E 
TADTLI II. Of the Aliquot or even Parts of 1 ſh. 
of | 
I—0 12th 
1—2 8th 
2—0 1 6rh 
2. is a ath of x Shill. 
- 4—0 3d 
0 2d 
Of the Aliquant or uneven Parts of 1 ſh. 
4. f. 
5—0J 1472 
E 
is 401 f x Skill. 
18 4 1 == 
I0—0 1 xs 
fo” bbs 


17, (4 

2 f is 32 Q 1 Penny. 

3 Ss | 
Examples of this firſt CASE. 


Therefore 210)4$0 
24 L. Anſr, 


TABLE III. Of the Aliquot Parts of 1 d. 


Ess. 1. 480 Yards at 1 fh. per Yard. 1/6. is xs l. 


Here 


* 
ta ld i hs oy 
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Here I conſider that 480 Yards at L. 1 per Yard 
would make L. 480, therefore at 1 /. per Yard, it 
muſt be only the 2oth Part of what it was formerly, 
becauſe 1 /b. is he 2oth Part of 1 L. And this accounts 
for the Method of operating this and the ſubſequent + 
Examples. ; oe 


Exa. 2. 376 lib. at 4 ſb. per bb. 4% is 41 and 

5 5)376 A 19% the 1 over, after 
L. 75—4 Anſr. 1 is 4 J. or 

4 | 


Exa. 3. 538 0%. at 2 d. per os. 2 d. is ; ſbethere- 
60538 fore I divide by 6, 

219) $19 —8 | and the Anſwer is 

L. 4—9—8 Anfr. 89 /b. and 4 over, 


| which is 2 . or 
$ d. The /b. I reduce to J. by dividing by 20. 
'Exa. 4 95 Stone Weight at 6 /5. 8 d. per Stone! © 
3)95 6 /h.8 d. is 4 l. After Diviſion 
L. 21—13=—4 there remains 2, which is 4 J. or 
13/9. 4 4. 
Exa. 5. 120 lib. Weight at 1 2 d. 
8) 120 1 is %. 
15 /b. Anfr. 
Exa. 6. 83 Yards at 3 /Þ. 4 d. Yard. 
6083 | 352. — is & J. after divi- 
L. 13—16—8 Auſr. ding there remains 5, which 
is J. or 5 times 3b. 4 4. 


lib. 


==16 b. 8 d. 

Exa. 7. 315 Yards at 6 /h. per Yard. | 
— = — + |. + of that 4. 
1 for 5 f. T8—15 . 

J of laſt for 1. 15—15 | Add 


L. 94—10 Anſr. 


Exa. 


178 Contrattions in the 
' Exa. 8. 413 ox. at 9 d. per ox. 

413 | 4 d. is ſb. whereforeT multiply 
K y 3, and divide the Quote by ,. 
05 

7389 — 

| 540MM Anfr. 

Or I might have divided by 4 and then multi; led 
the Quote by 3, thus: 
4)4+13 

103—3 


3 


21003059 
L. 15—9—9 


Exs. 9. 210 Ells at 15%. 15 f. is 10. ſb. ＋ 5 /þ, 


210 


L. 157-10 
."Exa. 10. 470 lib. at 11d. 11is4 +4 [6. 
3 
— Or the Anſwer may be 
401410 found in /b. by ſubiract- 
— — ing u; thus: 
32 470 
| 78—4=F ” 
— — 1 — — 2 
210)431Þ—10 | _— 


L. 21—10— 10 Anfr. fs. 439—10 as before. 


E x8. 


% „ Þ4 OQa© 
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Exa. 11. 111 Ells at 11/6. 11 d. 3 far. per Ell. 


: 111 7 8 
E for 10 ſh. = '55—10 
178 Of laſt for 1 /h. 5—11 
Tx Of 10 b. for 10d, 4—12—6 
r of laſt for 1 d. O— 9—3 
T of laſt for 2 far. O— 4—J—2 
z of laſt for 1 far. O— 2—3—3 


L. 66— $—1 Anfr. 4 
| The Work is plain. ; 1. * " 
Exa. 12. 60 Stone Weight at 11 . per Stone. 
60 I1 /þ. is 3+ 2, J. or it 
a is +l. ag off. + * 


L for 10 /. 


30 
3; of laſt for 1/5. 3 
L. 33 Anfr. 


Exa. 13. 419 Yards at 19 /b. per Yard. by 
20)419 19/b. is 1 l. +ET, 


20—19 Or rather ſubtract 25. 


— —— — 


L. 398 — 1 Anfr. 


When the Price of an Unit is an Aliquot Part, ſueh 
Diviſion is certainly»the moſt expeditious Way of ſol- 
ving the Queſtion : 'But when they are Aliquant or 
Compound Parts, the common Method of Reduction 
is preferable, as being ſhorter and leſs perplexed. | 


CASE WM 


When the Price of an Unit is an uneven:Number 
of /h. multiply the, Number whole Value is ſought, by 
the Half of the Shillings, doubling the fuſt Figure or 
Unit's Place of the Product for „. the reſt are L. 


Exa, 


a 


680  ContraSion in the © 


Exa. 1. What is the Value of 347 Yards at 8/5. tor 
* Tard? 
| 347 
4 


—— 


L. 138—16 A/. 
Exa. 2. What is the Value of 316 lb. at L. 1—1: 


per lib? p 
| 3216 L. t—12is 32 fb. 1 0 
16 which Ys 16. 
189—12 | 
Þ .. IL i 


L. 5og—12 Anſr. 

The Reaſon of this Method may be thus accounted 
for: To multiply by an even: Number of /b. and divide 
the Product by 20, is the ſame as to multiply by one half 
of the Shillings and divide the Product by 10: But io i , 
divide by 10 is the ſame as cutting off the Units Figure; L 
thoſe that remain to the left being entire L. and the Fi WM, 
gure ſo cut off being ſo many 1oth Parts of a L. each 
of which is equal to 2 /5. wherefore the Figure ſo cut 
off, muſt be doubled or multiplied by 2. ol 


CASE III. 


When the Price of an Unit conſiſts of L. h. and 4 
or L. and /h. firſt multiply the Number given by theſe 16 
L. and for the /. and d. take one of the preceding 
Caſes. The Sum is the Anfwer. 


Exa. 1. What is the Value of 16 C. at L. 4—6—d 


per C? 16 Here I firſt multi- 
| 4 ly by 4, and for 
2 «of 5.87 Fake! 
64 of the: Num ber gt- 
J of 16 5—6—8 ven, and their Sum 
is the Anſwer. 


L. 69—6=8 Anſr. Ex- 


I2 


er Stone ? 


Ex. 2. 413 lib. at L. 1—16—8 per lib. 


at 1 J. 41 
T for 106. — 


T of laſt for 5 ſh. 103— 
+ of laſt for 1. 8 4. 34— 


75% 3-4 Auſr. 
Exa. 3. 149 C. at J. 2-8-6 fer C. | 
2 


298 
F of aſt for 8 59—12 


i; of laſt for 6d. 3—1 4—6 


F #1 361— 6—6 Anſr. 
CASE IV. 


- _£ 
— 


When that Extreme; which is the Multiplier, is an 


Aliquot Part or Aliquot Parts of the Unit, which is 
Diviſor, take ſuch Part or Parts of the middle: Number, 
and their Sum is the Anſwer. 


Exa. 1. What is the- Value of 7 bb. when 1 Quarter 
of a C. coſts J. 43—10? 


4)43—10 7 lib. is 1 Quaiter ter. 
| L. : eek Anſr. 1 0 
Exa. 2. What is the Value of 1 Quarter 2 Nails at” 
18/0. per Yard. WEE | 
18 Here I take 4 for x 
x for 1 Quarter, 4—6 ails, and the Sum 
x for 2 Nails 2—3 6/5. 9 d. is the Anſr. 
5. 6—9 Anſt. 


Exa. 3. What is 


the Value of 4 6b. at J. 1==15—6 


: e . 4 (ib. is } of 1 Stone. 
4 QO— 10—2 Anſr, 
k CASE 
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182 Cuntractions in the 


KS EV, | 

When after a Queſtion in the Rule of Three is ſt. Il * 
ted, and reduced according to the Directions already Wl © 
given, that Extreme; which is Diviſor, and any of the 
other two are diviſible by the ſame: Number, divide 
both by that. Number, and work with the Quotes in 
their ſtead... By this means the Diviſor and that other 
Term will be reduced lower, and conſequently j the 
Work eaſier; and ſometimes one of them will be re 
duced to 1, ſo that the Operation will be performed 
by a ſimple Multiplication or Diviſion.” This Rule 
holds good whether the Preportion be direct or inverſe. 


Exe. 1. What is the Value of 20 Yards of Cloth, 
when 8 Yards coſt L. 6—12—8 > 


State 4)8: 6—12—8 :: 4)20 Here I divide 
Quote 2: "5 5 Quote the Diviſor 8, 
ag — — and- the other 
8 Extreme; 20 by 
16—11—8 Anſr. 4; ſo that the 


FS: | ſtating after this 
Reduction is the fame as to ſay, If 2 Yards coſt 
L:6—12--8, what will 5 Yards coſt ? 


Exa. 2. If 12 b. buy 8 Yards of Ribbon, how ma- 
ny Yards may I bave for L. 4—4 at the ſame Rate? 
ſb. yds. I. fb. | 
State 4)12+ 4)8: : 4—4 Here, after reducing the 

6. 4, 0 third Term to . 1 di- 


n — vide the Diviſor 12 and 
| 3 27:4 the middle: Number 8, 
1 2 each by 4, and ſo the 
— * Stating is, If 3 /h. buy 

3)168 2 Yards, how many 


$6 Anfr. Yards will 84/þ. buy? 
* | | K | | | ; . 3 Cr. 
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Or, being it is the ſame, which of the other 2 Terms 

divide by that: Number which meaſures the Diviſor, 

. WM | divide the Diviſor 12 and the other Extreme; 84, 
each by 12, and the Operation is ſhorter yet. 


the Thus: 1a) ra: 8: 12) 84 

ide | 1:8:: 7 

in | 7 

ba 56 Anſr. as before. | 

& Era. 3. How long will 454 Men take to do a Piece 

d of Work, when 9 other ſuch could doit in 18 Hours? 

le D M. wy a: > — divide 

; | State 9)9 :18::9)45 the Diviſor 45 

5 ee 5 and the other 

t : Extreme; each 

— by q, the Quotes 
318 ate 5 and 1; ſo 


Ho. 3—36 Anſr. that the Staring 
is reduced to 
this Form, If 1 Man take 18 Days, how long will 5 
Men take? 
Or l might have divided 45 and 18 by 9, and the re- 
duced Stating would have been | 
M. Ho. M. 
92425 
9 
5*¹8 | 
3—36 Anſr. as before. S 


Ex. 4. If I buy 400 Yards for 120 L. how much 
will 1200 Yards coft at the fame Rate? a” 


R 2 | Tas 


184 | Contractions in the © 
| Na. L. Tas. 
State 410: 120:: 1200 Here I divide the Dixi. 
44 120 :: 442 for and the other Ex. | 
1133 treme; 1200, each by | 


3 100, (or which is the 
ö ſame Thing) I cut off 
- 360 * two 0's from each, and 1 


| they are reduced to 4 
and 12, then I divide each of theſe by 4; fo that the 
Queſtion becomes the ſame as if I ſhould ſay, If 1 Yard 
coſt 120 L. what will 3 Yards coſt > The ſame Re- 
ſult would bave been, if the Diviſor 4 and the middle 
Term bad been abbreviated, by dividing both by 40. 
Thus: 40)400: 40)120:: 1200 
Second State iS: 3 :::2200 
Then by dividing the Diviſor 10 and the other Ex- 
trzme; both by 10, the State would be x : 3 : : 120, the 
Reſulc of which is a ſimple Multiplication, as before. 


CASE VI. 


When a Queſtion is to be ſolved by ſeveral Opera- 
tions of the Rule of Three: Numbers, and the two 
firſt Terms in each Operation are the ſame, divide 
the ſecond: Number by the firſt, and the Quote will 
be a common Multiplier, by which you muſt multiply 
2 oo third: Numbers, and theſe Products are the 

wer. - 


Exa. Let it be propoſed to divide 3500 E. amongſt 
4 Men, A, B, C and D, fo that as oft as A has 1 L. B 
a 3; and as oft as B has 3 L. C may have 5 I. 
and as oft as C has 5 L. D may have 6 L. bow muc 
muſt each receive „ 


25 


By 4 
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By che common Method, the Proportions are, 
1 $6: 00 4: 32 | 5 
| 16: 500 :: 3: 93-15 5. 12 
7 16: 500: : 7 218—15 
16 | 


But by the contracted Method I work thus: 
16)500(31.25 

Then 31.25X1==31.25 Alſo 41.25X5==156.25 

And 31-25x3==93.75 Laſtly 31.25x7z=218.75 

I ſhallnot further inſiſt on theſe Contractions, leſt I 
ſhould rather perplex than inſtruct the Learner, and in- 
deed 'm of Opinion that thoſe fix Caſes already men- 
tioned, comprehend the moſt, if not all that can be 
pertinently ſaid on the Subject. I own, that if I ſhould: 
follow the Method of ſome Authors, by beginning 
with the Price of an Unit at 1 far. and thus aſcending 
till | came to L. 1, I might make thein Number much 
greater. Beſides, many of the Examples I have addu- 
ced (and innumerable others of the ſame Nature) can 
be ſooner wrought by the common Method of Re- 
duction; and as there may be ſeveral Ways of work- 
ing one and the ſame Queſtion, the chuſing the ſhort» 
alt and eaſieſti depends entirely on Practice and Expe- 
rience.. Tis true, when the Price of an Unit is an 
Aliquot Part of the next ſuperior Species, (Caſe I.) 
there can be no ſhorter nor eaſier Method than what I 
have propoſed; but when it is an Aliquant, viz. a 
Compound Part, or Parts of Parts, the Trouble, by 
this Method, is conſiderably greater, and that by Re- 
duction is preferable. So that when the Price is an 
Aliquant Part of L. 1, ſuch as 3, 6, 7, 8, 9, 1t, &. /b, 
or of ſh. ſuch as 5, 72 8, 9, 10, 11 4. J would in moſt 
Examples. find the Anſwer by multiplying, and chen 
reducing it to L. I now proceed to | 


R caapr tl 


+ 


> 286 Rule of Three 


CHAP. XXI. Rule of Three in commin 
8 Fractions. 


Log 87 ATE the three Terms as in Integral A. 

rithmetick ; and perform the Work by multiply- 

ing and dividing, according to the Nature and Senle of 

the Queſtion, obſerving in the Operation the Rules of 
Fractions already delivered. 

. 2. After you have ſtated the three Terms as they 
are given in the Queſtion ; if any of them is a whole 
or mix d. Number, or a compound Fraction, let it be 
reduced to a {imple one. | 

3. If the Terms can be reduced lower, let that be 
done before you multiply, and fo the Operation will be 
much facilitated, by having them in lower Expreſſions. 

4. If the Extremes, are not Fractions of the ſame 
Integer, reduce the one of them to the Denomination, 
of the other, (and it ſeems moſt convenient that the 
Fraction of the lower Unit be reduced to an Equivalent 
Fraction of the higher.) 

5. If you cannot readily know which of the Extremes, 
- is greateſt (and conſequently; at a Loſs how to multi- 

Ply and divide) reduce them to one Denominator,, and 
take the Numerators inſtead of the given Fractions, 
and work with them as with Incegers. 

6.. If the Anſwer comes out in high Terme, or if it 
is- an. improper Fraction, let it be reduced; alſo, if 
you. want the Value of it in known Species, find it by 
the laſt Cale of Reduction of common Fractions. 


Exa. T. If 3 of a Yard colt 5 L. what is the Price 
of 3 of a Yard at the fame Rate? 


3 1d. L. Ta. | 

State : 7:4 Here 2 Yard coſts leſs than 
rs then % (Tt L. 2, therefore I multiply the 
4. 94d. Anſr, middle Number by the 


leſſer Extreme; an d 1 
the 
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the Product by 4, and the Quote (in its loweſt Terms 
found by 5th Note of Caſe V. Diviſ.Common Frations} 


is £ L. whoſe Value is found by Caſe XI. of Reduction. 
Exa. 2. If 3 d. buy 2 1 or. How much will 4 L. 


buy? 
f d. 0%. L. | 
a State 4: 21:: 4 Here I reduce the 
f L. oz. L. 54. to the Fraction 
f When reduced +; : :: 7 of 1 L. the mixt 
29x+=75 then 8e Number 2 f to a 
, =427x 06. Anſr. ſimple Fractionand 


the 4 L. to a Frac- 
tion; and after multiplying, I divide the ſhorteſt Wax 
by 7th Note, Caſe V. of Diviſion, and che A" * 
oz. which I reduce to /ib. by 16. 


: Exa. 2. If of Cloth that is 1 r Tard broad, 2 1 Yards 
will make a Coat, how much in, length of another 
Cloth which is # Yards in Breadth will make another 
Coat of the ſame Dimenſions? Or rather thus, How 
a 8 7 + Yard broad Cloth is equal to 2 F Yards of 
roa 
. ; State 1:11:14 Here becauſe the Extremes; 
an then 351042 . the ſame Denominator 
; MW =434 74. or 4 Tas. 2 . I neglect it, and work with 
2 


1+ Natl. the Numerators. 


Exe. 4. If 44 coſt 9.2 4. how much may be bo ht . 

t for + /. at the lame Rate ? 'P 
f d. lib. 
/ State - R | 
By reducing the 2 fuſt to Fractions, F, 


F 2 the firſt to the Fract. of x /þ. 
hen by n firſt Term, 
And * neglecting t Denominators $9, 7 


Theretore A242 and 4 = 2 Anjr. (by ib Nas 


33: *£: 
85 


228 
Feed 


Caſe V. of Diviſon) Ii Ib. 


TD CD CD CTY we 


Exa; - 


2 


- 
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Exa.5. What is the Value of; Yard at 17 /b. 9 4 
ger Yard ? 

2 Td. ſb. d. Td. 

State 1: 17—9: : 3 Here I reduce the fir 
F: 179—=9::4 Term to the Denomi- 
8:179—9::5 nator,of the third, and 

5 neglect the Denomins- 

— tors, becauſe they are the 
8)88—g ſame in both Extremes. 
11—1f Anſr. But in all Queſtions of 

| this Nature, the Anſwer 
is ſooner found by multiplying the middle;Number by 
the Number of the third: Term, and dividing the Pro- 
duct by its Denominator,, as you ſee it happens to be 
here, by means of the Method I have uſed in redu- 


cing. > 
- Exa. 6. If 1 lib. be worth r2 b. 7 d. what is the 
Price of 1 /i6. at the ſame Rate? 
State 22 1: 12—7::1 
By reducing the 3d Term to a Fract.) 

having the ſame Beamte 12—7:: 1 

with the firſt Term, 

By neglecting the Denominators, 3 12—7: :4 


— 


4 


Jo—4 
2 4 Anſr 


— 


But in all 3 of this Nature, where the firſt 


Term is a Fraction and the laſt an Integer both of the 
ſame Name, the Anſwer is ſooner found by multip!y- 
ing the middle: Number by the Denominator, of the 
Fraction, and dividing the Product by its Numerator. 


Here follow ſome more Queſtions with their Anſwers, for 
2 — | eo E xerciſe in this — 

. 1. In what Time will B perform a Piece of 

Work, when A alone can do it in 17 ) Days, and A 

and B together in 15 Days? Anfr. 120 Days. 9 


's D. 7 > 


7 a 


—r 


i EX 3 Ss. 


As. As... 2. A 
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9s. 2. Suppoſing 3 to be x of 12, what. would be 4 
of 20 ? Anſr. 3 + | 
Oz. 3. What is the Value of u oz. at 3 4 d.per-bb: 
Anſr. $74 far. > 
Qu. 4. I bought at one time 194 lib. of a certain 


Commodity at 18 + d. per lib. at another time l bought 14 
f 174. 


of the fame Commodity 58 £ lb. at the Rate of 1 
er 0%. what came each to at their reſpeCtivg Prices; 
and which of them was the better Bargain, and by how 
much per lib? | 
Anſr. The Value of 19 1 lib. at 18 J d. per lib. is 
L. 1—9—4—0ohx; the Value of 58 5 lib. at 14 d. per 
oz, is L. 4—9 —0—233, and the laſt is the cheapeſt 
Bargain by 27 4 per lib. 


To extract the Roots of common Frattions. 


RuLE. Reduce them to their loweſt Expreſſions, 
ind extract the Root of Numerator and Denominator,, 
ſeverally. Exs. 1. What is the Square Root of 35 ? 
This Fraction reduced to its loweſt Terms is g;, the 
Root of which is 3. Exa. 2. What is the Cube Root 
of Fer? The Cube Root of 64 is 4, and that of 348. 
s7; ſo the Anſwer is 4. | 


322SASASEAELLEALSESAS 


CHAP. XXII. Rule ef Three in Decimal © 


Fractions. 


1. STATE the Queſtion in the ſame Terms where - 
in it is propoſed. | | 

2. Reduce the common Fractions to Decimals; and 

if any of the Terms are mix'd, reduce the inferior 8pe- 

cles to Decimals of the higheſt, annexing theſe Deci- 

mals, inſtead of the common Fractions or inferior 


Species 
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Species to their reſpective. Integers (if there are am} 
with the Decimal Point betwixt them. 

3. If the Extremes; are not Fractions of the ſame U. 
nit, let the one of them be reduced to the Denoming- 
tion, of the other. * | 

4. The Preparato ork being made, multiply and 
divide according to Sk Rules * 1 

5. When the Quote is found, qualify it, that ſo you 
may know how much of it is Integral, and how much 
Fractional, and then you may reduce the Fractional 
Part to inferior Species of the Integer, and thus you 

will have the Anſwer complete, or nearly fo, in a who'e, 
mix d, or fractional: Number, according to the N- 
ture of the Queſtion. 


Exa, 1. If 4 4. buy F ez. what will 4 buy at the fame 


Rate ? | 
5 State 1: : 4 
EKeduced to Dec. Nn 


.75)1.000(.133 3, Cc. oK. Anfr. 


| 75 

By Com. Fract. — 
X = ros then 250 
Ws (os oz. 1s Anſr. 225 


250 
225 


250 
225 


25 
The Anſwer to this Queſtion wrought Decimaliy is 
1333 (rhe 3 ſtill repeating) which wants of the com- 
ete Value found by the Rule for valuing the Remain: 


, 739655 9%. or 75565: bs 
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Exa. 2. If 24 lib. coſt 35 L. what will 404 lib. 
coſt at the ſame Rate? 25 

State 25 : 35: : 408 2 
By reducing the 2.571428: 3.55575: 40ʃ83333 
Fract. to Decimals. 40.833323 


1066665 
1066665 
1066665 
1066665 
2344449 
1422220 3 
—— — — | | 4 
2.571428)145.1849464815(56.460825 
12857140 20 
16613546 9.216500 
15428568 12 
11849784 2.598000 
10285712 4 
15640728 2.392000 
15428568 


21216015 
20571424 


7 


13030540 
12857140 


g 173400 

n- W After reducing the common Fractions to Decimals, 

. Ind multiplying and dividing according to the Rules, I 
continue the Quote to 2 Places further, by adding two 

„Jos to the Remainders, and after the Quote is quali- 


I 
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fied, Tfind the Value of the Fractional Part: And here 
you are to obſerve, thar all the Decimals being Circy. 
ares or incomplete; the Anſwer is not altogether ex. 
act, becauſe I have made no Allowance for the Increaſe 
that would have come out in the Product, if I had car. 
ried the Decimals of the laſt Terms ro further Place; 
before multiplying : However, the Defect is very in- 
conſiderable, which will be manifeſt,by comparing the 
Decimal with the common Way. 


Exe. 3. If 24 /h. buy 2 any thing, how much 
will 5 L. buy? e. . 

i State 2454.7: 5 
When reduced to 2752455 


the Fract. of 1 L. 1375: 43:5 
b 7 
— 0%. 
-1375)20.000(145.4545 
: 1375 16 
6250 7.2720 
e. dr. 5500 
Anſr. 145—7 and ſomewhat — — 
more. 7500 
; 6875 
6250 


HM 9H > If 2 


in Decimal Frat#ions. 193 
Here I reduce 2 3 /b. to the Decimal of a TL. (be- 
cauſe the third Term is L) and after multiplying and 


dividing, I qualify the Quote, and it makes 145.4545, 
and there is ſtill a Remainder of 45, which would hap- 


pen though I ſhould bave continued the Diviſion is 


ivfinitum : However the Defect is ſo very inconſider- 
able, that the Quote wants only tt of a 


by — of 
a Dram, as you may prove by common Fractions. - 


Exa. 4. A, B, C and D enter into Company: A 
ut in 1375 L. B 180 L. C 975 L. and D 547 L. 
by trading they gain 463 L. How much of the ſame 
ought each Partner to receive in Proportion to his 
Stock ? | 


— 


30 77 Sum of the Stocks. 
Then 1375 &. 15047 123 2 . 89794125 
=I. 206—17—11—2 for A's Share. 
And 1 80 Xx. 15047123 227.0848214 

= L. 27—1—8—1 for B's Share. 

Allo 975X.15047123==146.70944925 
= L. 146—14—2—1 for C's Share. 
Laſtly, 547X-15047123= 82.30776281 


» 


=L. 8$2—6—1—; for D's Share. 


3 vt 
307724637: 1 


3077) 463.00(.15047123, &c. Proportional 
3977 Share of x L, 
15530 


et 


14500 
8 14500 


* — _ ——ſ— a a... _— F "I 
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Brought over 14500 


12308 


— 


21920 
21539 


1 — 
3810 
$97 6 
7339 
6154 
11760 
9231 


2529 | 


[A 206—17—11—2 
Shareof 4B, 27 1 * 


10 146—14— 2—1 
D 82— 6— 1—3 


Here the Loſs is 1 far. 462—19—11—3 Proof. 


Here I take the Sum of the Stocks, and with it and 
the Gain I find the Proportion Gain of 1 L. to be 
15047123, Cc. which multiplied by each's Stock gives 


their ſeveral Gains. The Reaſon why the Proof wants 
of the toral Gain is, becauſe the Gain of 1 L. was in- 
complete. And fo of others. . 


Exa. 5. What is the Value of 17 C. 39r7s. 16 lib. of 
any Commodity, when 2 C. 1 qr. 17 lib. of the fame 
coſt L. 6—19—6? 


257 
4 


| 


17.000000 
4-250000 


en fere 


4017857 Decimal of 1 gr. 1715. 


in Decimal Fructis. 195 
16.00000 
400000 


#2.57143 fere 
a Is 5 Decimal of 3 278. 16 lib. 


6.000 
20 | 19500 
975 Decimal of 19/5. 6 4. 
| C. L. C. | 
Kate 2.4017: 6.975 :: 15 892 
6.975 


89460 
1252 
161028 
107352 


— — — = x 
2.4017)124796700(51. g9618=!, — 7 
Here I reduce the mix d: Numbers of each Term 


to Decimals of the higheſt, by the expeditious Ne- 
mod mentioned befote. * 


Exa. 6. If 6 d. — 1 how much per cent. is. 


gained at the ſame Rate? 
ſb, . . * | | | 
State .5 : 025 :: foo © Here I * 5 the 
100 2 firſt Terms, each to 
— the Decimal of 1 /. 


55 Fools; Anfſr. and the Anſwer comes 

1 out in L. becauſe th. 

Dhein Proportion is, as ſb. arg 
to /h. ſo are L. to L. 


This laſt Queſtion wrought by Reduction the com- 
mon Way, will tand as below. 


S a $1 


12 
24000 
6 the middle: Number. 
Firſt Term 6)144600 LY 
5)24000 
4)4800 far 
_ 1900 5 
2 2) 1013 %. 
7 L. Anuſr. 
Or thus: ? 
4. f. L. 
C:15:: 100 
20 
2000: 
12 
20 
11 
24000 
4800 
6)28300 
4)4800 4000 
12) 1200 800 
ah) 1ob> — 
5 L. 4)4800 
; 12)1200 


= Y OO. YT Gb 


Q 


Rule of Fius Numbers. 
e 899161 E T nolift9uty g ern 
Mr PITS i | 


 $122=5$92=2130._ 


£458 13 


Meth 


ſame Queſtion ; but I ſhall forbear inſerting therm ha- 
ving dwelt, too long upon this Rule already. Take 


tion being left for your Exerciſe. 5 
Exa. 7. A Gentleman has L. 100 Sterling, which 


to ſpend in 20 Years, ſo as to ſpend equally each Year, 

and to exhauſt the whole Sum and Intereſt at the End 

of 20 Years: Quær. How much he muſt ſpend yearly ? 
Anſr. L. 8$0—4—10—1 fere per annum. 


ATTELELETATETELETEY 
CHAP. XXIIL Rule of Five: Numbers, 


IN this Rule are given five: Numbers to find a fxth, 
of which three contain a Suppoſition, and the other 
two a Demand. 


two Operations of the Rule of Three: Numbers; or, 
by one Diviſion. I ſhall begin with the firſt Method; 
tor which take the NN. Directions. 

I. Of the three Terms of the Suppoſition, ſet firſt 
down that one which is like the Thing ſought, the o- 
ther cwo place on the left, (it matters not in what Or- 
der) and thoſe that belong to the Demand, ſer on the 


* 
f 9 7 
q p 4 


* 
cs l 


14 
* 
e 


Then 260) 04800 fer. L. 5 as by the other four 


There are yet ſeveral other ways of working this 
only one Queſtion more with the Anſwer, the Opera- 


with the Intereſt thereof (ſuppoſe at 5 per cent.) he is 


All Queſtions in this Rule may be ſolved, either by | 


right, ſo as the fourth may be of the ſame Name with 


the rivy and the fifth of the ſame Name with the ſe- 
cond, 


2. Take the firſt, third and fourth Terms, and with. 
8 3 theſe. 


3. Take the ſecond Term, the Anſwer to this firſt 
5 ner Term, and make another Que. 
to 


of Three, the Anſwer to this laſt is 
the: general Queſtion, or the Thing re- 


"Exs..1. If $ Men are boarded 6 Months for L. 20 
much will ſerve 32 Men for 4 Months? 


Men Mon. L. Men Mon. By the firſt Oper. 


State 8: 6: 20::: 32: 4 tion l ſind, chat if 
| Men L. Men. Men ſpend L. 20 
if, 8 20:: 32 (in any Time) 32 
20 Men (in the ſame 
| Time) will fpend 
8)6 L. 80. | 
0 
L. By the ſecond Operation, I 
6: 80::4 find that if 8 Men (or any 
4 Number of Men) be main- 
— tained 6 Months for L. 80 


20 the ſame: Number will be 

L. 53—6—8 maintained 4 Months for 

| | L. 53—6—8.. Both theſe 
Proportions are direct. 


Exa. 2. If 12 C. of any thing carried 100 Miles 
coſt L:5—12, how many C. may be carried 150 Miles 
for L. 12—12? 


Rule of Five Numbers wg 


L. fo. M. C. L. fb. A. 
State 5 — 12: 100 12:: 12—12:136%%; 
of, 5—25: $172: + * In the ** Opera- 
20 20 tion I confider, that 
— — if 2 — 
- Miles (for any Sum) 
* bs leſs Weight muſt be 
— carried 150 Miles for 
212)3024(27 —— So that 
224 the firſt Proportion is 
—d direct and the other 
784 inverſe. N 
+ — * 
M. C. M. f 


2aly, 100: 27: : 150 
100 


15D) a27oh 
| | 18 C. Anſr 
Exa. 3. What Principal Sur will gain L. 3—7—6 
in 9 Months, when L. 100 gains L. 6 in 12 ? 


E. M. I. IL. fo. 4. M. 
| State 6: 12: 100:: 3—7J—6:9 
7, 6: 100: : 3—7—6 Firſt, I find that if L. 6 
20 is gained 12 L. 100 (in 
— ö Il 14 I 


12 ne 


6081000 
' 12) 13500 
2% Ta 

56—5 


t Rule of m__ Numbers,” 
"26h, 2 L. b. M. In the ſecond Operation 
* 29 Il conſider, that if- 12 
en Months require L. 56-5 
(or any other Principa]) 
9)675—00 d 0 gain any Sum, 9 
75 —00 Anſr. Months will require 2 
greater Principal to gain 
the fame Sum, becauſe the time is ſhorter, theretore 

the Proportion is inverſe. 


+ Bxs. 4. If the Produce of 6 Pecks of Corn be 4 
Bolls 14 Pecks, 1 Lippy in a Tear, What would 19 


Bolls 8 Pecks yield in 7 Years at the ſame Rate (ſup- 
ling that 19 Bolls 8 Pecks be ſown each of N 
Fears?) - 

P. T B. P. lip. B. P. 7 

State 6: 1:4—14—1::19—8:7 


to. 
ft, 6: 4—14—1::19—8- 2dly, 1: 16276:: 7 
16 16 7 
78 122 5173922 " 
* r 4 2 19 1 28483 Pecks. 
— 3 —— 4 7120 F 
888 312 | . 1780—3 
_— 
626 
. 
{2 4 
8. Pets. 
1056276 /p. Anſr. 1780-3 


. 5. If 6 L. is the Intereſt of 100 L. for 12 
Months, what is the 2 of 7 L. for 9 Monchs? 
L. M. L. 


State 100: 12: 6: 75: wn 


LY 14 


% 
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| 1 M. L. fo. M. 
ifs EIS. a 12: 4-30::9 
— 2 deli 3 
20 | 
10156 b p E 7—6 Anſ#. 


Exa. 6. If 75 L. in Months gain L. 3—7—6, wha 
is the Intereſt of L. 100 for 12 Months? 
State 75 : 9: 3—5—6:: 100: 12 | 
L. 4. Ig M. d. Mon. 
1% 75 810: 100 adh, 9: r080:; 12 
| 100 12 


75)81000{1080 4 9) 12960 
N 5 - 12)1440 
| 2þ) 1210 * 
5 6 L. Anſr. 
Ex4. 7. What Principal Sum will raiſe L. 6 n 1a. 
Months, when 75 L. raiſes L. 3. in 9 Months ? 
E. B. 4 M T. E. | 


State 2q—9—6:9g:75::6: 12 8 
577 — A „ ETTTW 
"Iſt, 327-6: 75: 6 249, 91334112 
- — 
20 20 9 
— — — 
67 120 T2)1290 
12 12 100 L. Anſy; 
910 1440 
+3 
7200 
10080 | 
— ut¼—' 
tod oolo 
59 1200 | 
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Exe. 8. What Time will L. 75 take to ain, L. | 
3=—7—6, when L. 100 gains E. 6 in 3 FC 


State 100 » 6. . 12: : 75 
if, 100: 1a 75 df, 616 6 : 164: 3==7—6 


100 20 20 
75 )1200(16 120 67 
t 75 MS 3.428 
by 40 1440 810 
450 I 16 
A EY 860 
— f 
1 all * 
9 Mon. Anſr, 


A- If 75 L in 9 Noche gain ! pens what 
lane: will A open , 5 
75 . * 100: 6 


L. . d. M. L. 
if, 75 955 190 2th, I: 6: 6 
9 207 20 
30, 6175 (6x 67 120 
| I2 1 
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And thus [ have varied the third Example, and turn d 
it into all its Shapes, by continually altering the De- 
mand. | X | | 

Exa. 10. How many Bufhels of Corn will 150 
Horſes eat up in 40 Days at the Rate of 14 Buſhels 
for three Horſes in 5 Days ? 

H. D. B. H. D. By the firſt Operation 
State 3: 5 : 14: 150: 40 I find, that if 3 Horſes 
H. B. K. eat up 14 Buſhels 


iſ, 3: 14: :150 in any Time, 150 - 
4 : Horles in the fame 
— Time will eat up 700 _ 
3210 Buſhels. 
700 


D 3. D. Then; if 5 Days ſpend 700 
2dly, 5 : 700:: 40 Buſhels, 40 Days will ſpend 
. 5600 Bulhels. | 


In the Operations of theſe 10 Queſtions, I have uſed 
none of the contracted Methods mentioned in Con- 
tractions in the Rule of Three,: particularly in Caſe V. 
| that the Learner may the better underſtand the Rule; 
though I might have conſiderably abbreviated the moſt 
of them. | 
When there is any Remainder in the firſt Operation, 
let it be reduced ta the loweſt Denomination, and if 
any Thing yet remains, annex it fractionwiſe to the 
Number of the loweſt Species, and make it a Part of 
the middle. Number in the ſecond Operation: For if 
— ſhould neglect the firſt Remainder, or even the 
aſt, the final Anſwer would be incomplete, and in ma- 
ny Caſes the Defect very conſiderable. 
Now I proceed to ſhew how all Queſtions in this 
Rule may be ſolved by one Operation, which Method 
15 much eaſter, more exact, and more compendious 


thin the preceding. | 
| * RULE. 


264 . Rule of Five Nulnber:. 


= _ 
- 


"RULE. 


State the five Numbers as before, and reduce the 
' correſponding Terms, viz. 1ft and 4th, alſo 2d and 5th 
to the fame Denomination, ſeverally (if neceſſary) and 
the middle: Number (if mix'd) to a ſimple one. 

2. Compare the firſt, third and ijfourth Terms, and 
find what Extreme, would be Diviſor, if working by 
two Operations; which mark: Then compare the 
ſecond, third and fifth, marking the Extreme. that 
would be Diviſor there. | s 

3- Which two Terms thus marked, multiply toge- 


ther for a Diviſor, and the other three for a Dividend, 
-., the Quote reſulting from this Diviſion is the Anſwer 
to the Queſtion, in che ſame Name with the middle 


: Number. 9 


* firſt Method before you commence this. 


mack tus 


For Examples, we ſhall repeat thoſe adduced fof 
exemplifying the Rule of Five: Numbers by two Ope- 
rations, to let you fee the Conſonanc both Me” 
thads : But be ſure to have a clear, Underſtanding of 


* 


Exe. 1. repeated. 
Men Mon. L. Men Men. „ 


4 


8) 426—13—4, 
— 8 


re I divide * leſfer- Extreme; wiz. 8, which | 
I fay, If 6 Months ſpead 20 


(of 


nw __ 


- 


1 by done Operation. 205 
for any Sum) 4 Months will ſpend leſs; therefore, I 
divide by the greater Extreme; vis. 6 ;-which two ſo 
marked, I multiply together for a Diviſor, and the o- 
ther three for a Dividend, and the Anſwers is L. 33·6-8. 
as before. f b 


Exa. 2. repeated. 
L. b. 1 CC 6 & @M 
F—12 : 100: 12. 12—I2: X,15@ 


20 20 
X 112 252 
159 100 
— — — ———— 
560 25200 
IT2 2 12 1 
168120 | )3024120(18 C. 
168 | 
1344 47 2 


Here I reduce the firſt and fourth Terms to h and =» 
finding that if 112 /b. carry 12 C. (any, length) 2 2 jb. 
will carry more weight the ſame, length, atk e 
leſſer Extreme 31 12 for one of the Diviſors then if 
12 C. be carried 100 Miles for any Sum of Money, I 
conſider that leſs Weight will be carried 150 Miles 
for the ame Sum; therefore I mark the greater Ex- 
* 8 150 for the other tony and after mul- 
Upiying and dividing according to the Rule, the Quote 
i 18 C. for the Anſwer. I * 


Exa. 


206 Rule of Five Numbers 


Exa. 3. repeated. 
6: 12: 100:: Z—7—6:X9 
20 20 
120 67 
I2 12 
0 — 
X 1440 810 
= 100 k 
12960 81000 
12 


— 


9072 
| 6480 
Ex. 4 repeated. 


XG: XI: 4—14—1:: 19—8: 7 
--. - 


. . I. 


"io 129640) 9200475 L. Axſr. as before. 


Brought 


by one Operation. 207 

Brought over Oy | 
41113932 

1611 | 28483 

71203 | 

1780—3 Anfr. as before. 


Exa. 5. repeated. 
r 


* 100: X 12:6: 75: 9 


12 9 
= 5 . 
1200 5 


0410 40510 
12000 3 12 1 = 1 
— 7—6 Anſt. as before. 


Exa. 6. re = 
3 17 5 
X75 1X9: Ty nab 100: 12 


675 


| 675)972000 (1440 4. 
2 297 ſb. 
— L. Auſr. as before. 
2970 
2700 
— — 
2700 
2700 
— A 


T 2 Exs. 


LY 


| 
| 
| 
| 


20 
67 120 
12 I2 
X 8 IO 1440 hs 
: I2 75 
9720 7200 
10089 
— 
108000 
9 
9720)972000(109 0. Anfr. as before. 
£xa. 8. repeated, 


20838 Rule of Five Numbers 
Exa. 7. repeated. 
Z—7J7—6:9: 75::6: 12 * 
20 


— 


- 972laoo(g M. An ſr. as b:fore. 


972 


"by one Operates. 


Exe. 9. repeated. 4 
—J—6: 9:: X 100: 
n * 


12 Mon. Anſr. as before. 


Exga. 10. repeated. 
a A 2 IE. D. 


X J:X5 : 14::150:40 


= 3 40 
5 Se 
* 

15 + br — Toes 000 


5600 Bulh. Loſt, as before. 


* % - ai. N - q N K 
— , 8 9 : * £ 
5 


210 Rule of Five Numbers. 
Ex. 11. If 12 Men build a Wall 30 Foot long, 6 
Foot high, and 3 Foot thick, in 15 Days, in how tm. 
ny Days will 60 Men build 300 Foot long, 8 Foot 
high and 6 Foot thick (according to the ſame Rate?) 
OX6x3==540 ſolid Feet, and 300x8x6==14400 ſolid 
eet. 


M. Feet, D.  M. Feet. 
12: & 540: 15::X60: 144 
Diviſor 32400 216000 
12 


324) 25 920jo(80 Days, An. 

2592 * | | 

—— a 
© 
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| 5. 3. "i 
APPENDI XS 
CHAP I. b 


I. Of Simple Intereſ. 


LL Queſtions relating to ſimple Intereſt may be 

ſolved by the Rule of Three. Numbers, or that 
of Five: Numbers, after the Method of Exa. 11, 16, 
22, 25, 31, Pages, 147, 148, 152; 155, and 160; or 
of Exa. Jz 55 65 73 8, 97 Pages, 1995 200, 201 and 
202. 

Or, by finding the Intereſt of 1 L. for 1 Day, at 

the Rate per cent. propoſed, and thereby multiplying 


the Sum whoſe Intereſt is required, and the Produ 
by the Number of Days for the Anſwer. 


Now, the Int. of 1 L. for 1 Day at 


5 per cent. is = - 00013698, G I | 


Allo, the Int. of 1 L. for 1 Day at Ah 
6 per cent. is - 1 -0001643H &e, 
Found thus: — 
L. L. i. £4 Þ©* — 
5105. Then, 365 :. 05: : 1: 0013695 ee; 
| Ae. - 
I B. 8 2 
100: C:: 1.06. Then, 365.06 1. 00016438, $8; 
And ſo for any other Rate per cent. 
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Exa. 25, Page 175. repeated and wrought this Way, 
.000164.38 
| 5 546 Fa 
26-29 — B. . 4. 
00098628 . Anſr. 76—0—4+ 
00065752 
— 


5 


oo. o8975 MEI 
847 n 


— — — ö 


62826036 


35900592 
71801134 


— 


76. 01950356 Intereſt. 


Another N What is the Intereſt of L. 420 
for 160 Days at L. 5 per cent. per a: 
00013693 
. 


9 * 


= — — 


27396 
$4792 "BR | ' 


—— = 


<05753160 
160 


—— — 


L. 9:205056 Anſr. or L. —1 e b this 
$5 920505 1 rn 


The fame Example wrought by the Rule of Five. 


100: 365:5::420: 160 
160 1 
— 


67200 
5 


, 365190)z36chbo(g dL. 
3285 


Of Simple Intereſt, a 213 
Brought over 3285 | | 
— th 
75 a 
20 
— 


Argo fb. By this Method the An- 
I ſwer is more complete. 


460(1 f. 
365 


95 


Il. Of Rebate or Diſcount at Simple Intereſt. 


This you have in Exa. 35: Page 162, which it is 
unneceſſary to repeat. I ſhall therefore propole an- 
other Method ; namely, Find the preſent Worth of 
1 L. due at theend of any:Number of Years to come, 
diſcounting at a propoſed Rate per cent. by which mul- 


tiplying the Sum propoſed, the Product is the preſent 


Worth required. 

Now, to find the preſent Worth of 1 L. due at the 
end of any. Number of Years to come, diſcounting 
limple Intereſt at any Rate per cent. uſe the following 


ethod. 


214 APPENDIX. 
"If the Intereſt is at cent. {a 
r L ad L. * 


1 105 : 100 :: . 553574 

2 110: 100 : 1: 909091 of 
3 | 115 : 100: : 1 : .869565— oc 
41 120: 100: : 1 : $33333= pe 


And fo on to as many Years as you pleaſe. 


But if the Diſcount be computed at L. 6 oy cen. 
per annum, the 1 will be, 


Tears. L. L. L. 


> 3 
112: 1200: : 
3] 118 : 1001 Gs 
141 124 : 100: : 1 806451 


And fo for any he Rate per cent. Thus ve ci. 
culated the: Numbers in the following Table I. er. 
tending to 30 Years, which may be continued to any 
; Number of Years you pleaſe. And tho? I have only 
made one at 5 per cent. you may by the ſame Me. 
thod (mutatis mutandis) compole other Tables at other 
Rates. ” 


es 


Of Simple Intereff, 215 
TABLE I. 


Shewing in Decimal Parts of 1 L. the preſent worth 
of 1 L. due at the End of any: Number of Years to 
come under 31, diſcounting at the Rate of 5 per cent. 
per annum, Simple Intereſt, | oN 


Tears. " Tears. 
ext 1 1]-952381F |161.555555—7 
2 1.909091 I71-540540— 
3 $69565 18.526316 
41.833333— 19.512820 — 
51.8 201.5 
6 769231 21 487804 — 
7 740740— 22 476191 
8 |.714286-+ | 23 |-465114— 
91.689655— | 241-454545— 
Io | 666666— 254 
I1f.645161—[2-}. 
12þ.625 27453 
13 606060 — | 23 416666 — 
14 |.588235—| 291408163 — 
151-571428—130].; 


Such as are marked with the Sign + are ſomes 
what more than the Truth, and thoſe marked with the 
dign — are ſomewhat leſs. 


Exa. What is the preſent Worth of L. 159 due at 
the end of 5 Years, Rebate being computed at 5 L. 
per cent. per annum, Simple Intereſt ? 


Tabular. Number againſt 5 Years is - 8 
Which multiplied by - - - 150 
Gives L. 120 for the Anſwer = 120.0 


Operation 


= A2kXLFFEND IX. 
Operation after the common Way. 
125: 100: : 150 4 
150 


— —— 


125) 15000120 
1 
— | 
250 
250 
—— 


o And ſo of others. 


* 


m. Of Annuities in Arrears at Simple Inters 


When an Annuity is in Arrear for any: Number of 
Years, and you want to know the Amount of it, 
Simple Intereſt being compured for each: particular 
Payment from the time it became due to the End of 
the. Number of Years propoſed, work as in the fol- 
lowing Example. 

54 - There is an Annuity of L. 150 forborn to the End 
of; Years, what is then due, Simple Intereſt being | 
F computed at 5 per cent! 

Here you muſt find the Intereſt of L. 150 for , 
Years, 3 Years, 2 Years and 1 Year: All which be- 
ing added to the Sum of the yearly Annuity, the Ag- 

regate is the Anſwer or Amount of L. 150 Annuity I: 
— for 5 Years at Simple Intereſt. 


1 7: 10 
Now, the Intereſt of L. 150 (2  J 15: 
at 5 per cent. for = 3 Lane 151 22: 10 
4 30: 


| Sum of the Intereſts, 75: 
5 "times 150, viz. the Sum of the Annuity, 750: 


_—— 


Amount, L. 825: 


But 


2 Years 
Sum for '10 


Of Simple Intereſt 
But the Intereſt of any Sum for 4 Years 


217 


+ 3 Years 


1 Year, is equal to the Intereſt of that 


ears; wherefore, to find the Sum of tha 


tereſt at once, take the natural Series of: N umbers, 


n 
„2, 3 Cc. to the: Number of Years. leſs x, and 
d the Intereſt for the Sum hereof, which added to 


the Sum of the yearly Annuity gives the Amount as 


before. 


Thus in the laſt Exa. 14+2+3+4=10 Years. 
K . ay 


lowing 


And 100: 1:5 :: 150: 10 


Intereſt, L. 75l0 
Sum of the Annutity, 750 


L. 825 Anfr. 
Hereupon is grounded the Conſtruction of the 


TABLE IL 


fol- 
9 - = 
; N 


Shewing in L. and Decimal Parts of a L. the A< | 
mount of 1 L. Annuity being forbore to the end of a 


Number of Years under 31, Simple Intereſt 
computed at 5 per cent. per annum. 


—_————_ 


cc Gow Þ ww D = 


— 


1. 
2.05 
3-15 
+3 
5-5 
6.75 
8.05 
9. 
10. 
12.25 


being 
| 
f 


Frs. 


* v- 
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Ev. There is an Annury of L. 150 forborn tothe | 
Eid of 5 Years, what is then due, Simple Imereſt be- 


if computed at 5 per cent. per annum 


* Number againſt 7 125 "x5 
- vs RY 150 


Anſr, L. $25.0 


— 


IV. Of the OG Wirth of Annuities at Simpl: 
Inntereſt. 


When an Annuity is to be ſold for ready Money at 
Simple Intereſt, its Value will be found by the Method 
of operating the following Queſtion. 

- There is an Annuity of L. 150 to continue 5 Years 
to come, what is it worth in ready Money, Rebate be- 
ing allowed at 5 per cent. Simple Intereſt ? 

Here you mult find the — 2 Worth of L. 150 
due at the End of x Year, the preſent Worth of L. 150 
dus at the End of 2 Years, its preſent_ Worth due at 
the End of the 3d Year, likewiſe its preſent, Worth 
due at the End of che and 5th Years, the Sum of 
all which is the preſent Worth of the Annuity. 

-Fhele feveral Worths are thus found : 


Wear. 
T 7 105”: 150: 142.85714285 
2 | 110 : 150: 1 554.2 bp 
3 | 115 : 100: : 150 : 130.43470261 
p20 10: 125. 
125 150 120, 


— — —— 


| mh E. FRA 75556185 Anfr. 
or L. 654: 13 d a Fraction more. 


Of Simple Inter. 1119 

Whence is conſtrued the following T ABLE III. 

' ſhewing the preſent Worth of L. 1 Annuity to con- 
tinue any: Number of Years under. 31, Simple Intereſſ 
being computed” at 5 per cent. Thus: W- 
2 0 Preſ. Worth of 1 L. d 
A 5 at — 4 

3 Pref. Worth of x1. due 
110: 100: : 1: 909090 at 2 years end. 


ä 


7 | 
Preſ. W. of 11. Ann. 
1.861471 due at 2 you! end. 
: 115 : 100: : 1: 889565 N as due 
Prel. W. of | 94 Ann. 
| | 2.731036 | due it 3 years end. 


enn Pref. Worth of 11. due 
120: 100:; 7: 8333334 be peak end. ue 


Pref. W. of 1 J. Ann. . 
3.564369 1 due at 4 ears end, 


* : 7 


220 


Shewing the preſent worth of 1 L. Annuity to con- 
zinue any: Number of Years under 31, Simple Inte- 


4 P PE ND TX. 


TABLE III. 


-zelt being computed at 5 per ceut. 


Tears. Tears. 

11 -952381[16|11-536386 , 
2 1.861471 17 12.076926 
3| 2731036 | 18|12.603242 
41 3.564369 1913.116062 

| 5] 4.364369 2013.616062 

6 5.133600 2114.103866 
7 5-874340 | 22 14.58005 7 
81 6.588626| 23 | 15045171 
9] 7.278281 | 24|15.499716 
10 7-944947 | 25 | 15-944160 
111 8.590108 2616.378943 

12 9.215108 | 27| 16.804475 

[13 9.821168 | 28| 17.221 141 
I4 | 10.409403 | 29 17.629304. 

115 10.980831 | 30 18.029304 


Exa. What preſent Money will ſatisfy for an An- 
riuity of L. 150 to continue 5 Years, Rebate being 
= ik at 5 per cent. per annum, Simple Intereſt ? 

Tabular; Number for 5 Years, 4-364.369 


150 


21821845 
4364369 


Anfr. L. 654.65535 


And now, for the Solution of all Queſtions con- 
cerning Annuities in Arrears at Simple Intereſt, take 
the following Caſes. 


CASE 


en nenne i 


- Of Semple Intereſt, 5 121 


AF 


Having the Annuity, Time and Rate (viz: the Int 
reſt of 1 L. for a Year) to find the Amount. 

RULE. Take the natural Series of: Numbers, 1; 
2, 35 Cc. to the: Number of Years leſs 1, the Sum of 
this Series multiply by one Year's Intereſt of the An- 
nuity, and the Product is the whole Intereſt due upon 
the Annuity, to which adding the Total of the An- 
nuities, the Sum is the Amount required. 

Exa. What is the Amount of L. 150 Annuity for 
5 Years, allowing Simple Intereſt for each Lear after * - 


it falls due at 5 per cent? <a 
1+-2+3--410. Then .o5x150==7.5 and 7,5X10 
=75 and 150xX5==750, Laſtly, 750+75==825, the 
Amount required. s 


CASE IL 


Having the Amount, Rate and Time, to find the 
Annuity. | 

RULE. Take the Sum of the natural Series .of 
Numbers, 1, 2, 35 Cc. as before, to the: Number of 
Years less 1, which multiply by the Rate, and to the 
Product adding the Years by this Sum, divide the As 
mount, and the Quote is the Annuity. | 1 

Exa. What Annuity will in 5 Years amount to L. 
325 at 5 per cent. Simple Intereſt ? 
Thus 1-+2+3+4=130. Then 10x,05==.5 and. 5 


=5.5. Laſtly, 5.5)825(150 Anfr. 


C AS E. III. 


11 the Annuity, Amount and Time, to find the 
ate. 


RU. E. Take the Difference betwixt the Amount 
and the Product of the Annuity and Time, which di- 
U 3 vide 


22 APPENDIX. 
Vide by the Product of the Annuity, multiplied into 


the Sum of this Series, I, 25 3, Oc. to the Number 
of Years leſs 1, and the Quote is the Rate. 


Exa. At what Rate of Intereſt will an Annuity of 
2 * amount to L. 825 in 5 Years, Simple Inte- 
? | 
* I50X5==750.;3 then 825—750==75 for a Dividend, 
150xXI9==1500 for a Diviſor. 

1500) 75.00(.05 Anfr. 


CASE IV. 


Having the Annuicy, Amount and Rate, to fiad the 
Time. 


RULE. Divide twice the Amount by the Pro- 
duct of the Rate into the Annuity, then ſubtractirg 
the Product of the Rate into he Annuity, from double 
the Annuity, divide the Difference by the Product of 
the Rate into the Annuity, and ſquare the Quote, di- 
viding the Product by 4; which laſt Quote add to the 
firſt, and from the Square Root of the Sum ſubtract 
of the; Number you ſquared, and the Remainder is 
the Anfwer or Time ſought. | 


Era. What time will L. 150 Annuity take to a- 


mount to L. 825 at 5 per cent. per aunum, Simple 
Intereſt ? 


3825 8 F 
2 0 


106g twice the Amount. 3.50 Product of the Rate 
| into the Annuity. 
7-5)a650(220 


Fa hm an” + og 150 


© Of Simple Inter. way. 


15060 Then 39x39==1521 and 
- Ha 4) 1521 . 
300 | 380.25 
7.5 Subtr. 220. © Add 
7-5)292-5(39 600.25(24-5 
. . 
4020 
176 
4850) 2425 
2425 


Laſtly, 2 = 19 5 and 24-5—19.5z=5 Anſy. 


Of the Purchaſe of Annuities at Simple Intereft, 


CASE V. 


Having the Annuity, Rate and Time, to find tne 
preſent Worth. 


For the Solution of this Caſe, work as in Article 
4th, Page 217. MY 


CASE VI. il 
Having the preſent, Worth, Rate and Time, to find 


Annuity. | * 
RU LE. Take any Annuity at Pleaſure, and find 
its preſent. Worth as before; then ſay, As that preſent 


Worth is to its Annuity, ſo is the given preſent Worth 
to its Annuity. 1 


Exs. What Annuity to continue 5 Years is worth 
654.655 35 preſent Money, allowing Simple Intereſt at 
5 per cent? oy 123 

The 


ry 
; 
2 
P 
, 


I24 APPENDIX. 
The preſent Worth of 1 L. Annuity for 5 Yeay 

at 5 per cent. is 44364369; therefore, 

4-364369+4-:4.654.65535 : 150 Auſr. 


CASE VII 


- . Having the Annuity, preſent Worth and Rate, to 
find the Time. 4 | 


* 


= 


RULE. Divide the given Annuity by the Series 
of the Amounts of 1 L. Annuity for 1, 2, 3, Ge. 
Years, taking the Sum of the Quotes at every Step, 
and thus proceed till you find a Sum equal to the given 

reſent. Worth; and the: Number of Diviſions is the 
Number of Years required. 


Exa. What Time muſt an Annuity of 150 L. con- 


tinne, to be worth Ire ser, ready Money, at the 
Rate of 5 per cent. Simple Intereſt ? : 


x.05)150(142-3571428=1 Year. 
1.1 )i50(136.3636363=2 Years. 


2 


279.2207291 
1.15) 15001 30. 434782623 Years. 


4509.655561 
x. 2)150(125. ee 


— 


33465556177 | 
X.25)150(120. ==5 Years. 


6546555617 Anſr. 5 Years, 


CHAP, 


& .  __XH+ cas 
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CHAM 
Of Compound Intereſt. 


W HEN the Amount of any Sum at Compound 
Intereſt is required, work as in Queſt. 39. Page 
165, oniy it is eaſier to do it by Decimal Fractions. 
But all ſuch Queſtions are more expeditiouſly ſolved 
by finding the Amount of 1 L. for any: Number of 
Years at any Rate per cent. by which multiplying the 
Sum propoſed, the Product is the Anſwer. 


Thus, Intereſt being at 5 per cent. 


Tears. 
1| 100: 105: : I : 1.05 
2 | 100: 106: : 1. o: 1. 105 
31 100: * : 1. 1025: : 1.157625 
41 100: 105 : : 1.157625 :: 1.215 50625 


And thus is conſtrued the following 


TABLE 


126 


3 


Ty * 


Tears, 
1 


4 «4 


| 1-15 7625 


APPENDIX. 


T AB L E IV. 


1.05 
1.1025 


1.215506} 
1. 2762816 


. 34005 


Shewing the Amount of 1 L. forborn to the Eng 
of any. Number of Years under 31, Compound Inte. 
reſt being computed at 5 per cent. 


Tears. 


16 


17 
18 
19 
20 
21 


I 4971006 | 
14774774 
1.551 82 


1.628898 


22 


23 


24 


19799346 
2. 0789282 3. 


\3:3863549 
6] 3:55 $0727. 
13-7334563 


3-07 15238) 


2; 1828746 
2.292018}. 
2.4066192 
2.5269502 
2,0532977 
2.7859626. 
2.9252607 


3.225099 


ets eels i. AAS a Cs > 4 


3.9201289 
4-1 1613564 
48212424 


Exa. What will L. 


1 Anſr. L. 365: 4 74 


315: 10 amount to, being for- 
born 3 Years, Compound Intereſt being computed at 
5 per cent. per annum? 


Tabular. . for three Years, 1. 157625 


5788125 
1157625 
3472875 


365.2306875 


ind 
ne. 


of Compound Intereſt." 12 


II. Of Rebate or Diſcount at Compound Intereſt. 
Exa. There is 365.2306875 due ar the End' of 7 
Years to come, I demand how much preſent Mone 
wil farisfy for the ſaid Debt, diſcounting at the Rate 
of 5 per cent. per annum, Compound Intereſt ? 
1 L. 4 by. 
105 : 100 : 365.2306875 : 347.83875 | 
105 * 100 : : 347.83875 : 331.275 | 
105 * 100 :: 331.275: 315.5 Anſr, or L.315: 10 
And upon this is founded the, Calculation of the fol- 
lowing Table: For, f ö 
. 1; L. L. 
105: 100 :: N fers. 
105 : 100: 952381: .907029, e. 
105: 100 :: go: . 863837, Gc. 


TAB LE V. 


 Shewing the preſent Worth of 1 L. due at the end 
of aay: Number of Years to come under 31 diſcount- 


ing at 5 per cent. per annum, Compound Imereſt. 


952381 116 4781115 got. + 
 -9070294| 17] 4362967] | 
863837618] 4155207 
.8227025 | 19 +395733J9 
.7835262| 200 3768895 
7462154/210 3589424 ; 
.7106813|22| 3418499 e100 
.6763394|23] 3255713 1 
6446089 24] 3100679 
6139133025] 2953028 
584679 26 2812407 
556837427] 2678483 
53032130280 2550936 
5050679 29 44294653 
48101711301 2313774 


— ſ— — 
11 EE » 


Exs, 


228 APPENDIX. 


Exe. What preſent Money will ſatisfy for a D:bt 
365.2306875 hs at the — of 3 Lears to come, a 
counting at 5 per cent. Compound Intereſt? 
205000275 
. 63837 


25566148125 
10956920625 
29218455000 

10956920625 
21913841250 
29218455000 


316.49978139 9375 Anſr. L. 315 : 10 fer: 
becauſe the Tabular: Number is ſomewhat roo ſmall 


III. Of the Amount of Annuities at Compound 
Intereſt. 


There is an Annuity of L. 150 forborn to the end 
of 5 Years, what is then due, Compound Intereſt be- 
ing computed at 5 per cent. per annum 

* . | 
100: 105 : : 150: 157-5 
100: 105: : 1575 : 165.375 
100 : 105: : 165.375 : 173-64375 
100: 105: 17364375 182.3269375 

150. 

Here you muſt work as if it was a Principal lying 
= for any, Number of Years at Compound Intereſt. 

or, 


150 


8 
ſt, 


Of Compound Intereſt. 
150 L. due at the end of the 5th Year is 150. 
And 150 L. dueat the end of the 4th Year, 

will at the end of the 5th Year amount to 157.5 
And 150 L. due at the end of the 3d Year, 

will at the 5th Year's end amount to 165.375 
And 150 L. due at the end of the 2d Year, 

will at the 5th Year's end amount to 173.64375 
And 150 L. due at the iſt Year's end, will 

at the 5th Year's end amount to 


The Sum of all which is what is due at } ©. >, 
the 5th Year's end. F $28.845687 


But ſuch Queſtions are more eaſily ſolved by the 
following | 


TABLE VI. 


Shewing the Amount of 1 L. Annuity to continus 


my: Number of Years under 31, Compound Intereſt - 


being Computed at 5 per cent. per annum. 


Tears. Tears. 


229 


182.3269z379} } 


\S cw Oahu D 


10 
11 
12 
13 
14 


1. 
2.05 
31525 
14310125 
5.5256312 


16 


17 
18 
19 
20 
21 


| 


6.8019128 
8. 1420079 


95491079 
11. 0265639 


22 
23 
24 


112.5778925 25 


14. 2067871 
15.9171265 | 
17.7129799, 


26 


a7 
2 4 


19.5986289 ' 29 


236574918 
25.8403664 
28.1323799 
30.5389989 
33-065 9489 
357192518 
38.552144 
41.4304679 
44-501999 

47-7270899 
FI.1134537 
2 
58.4025 827 
62.3226999 


15121287729. 318.4188474 


X 


= 
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or 1 L. Annuity due at the end of 1 V ear is 1.000000 
And 1 L. Ann. due at the end of 2/Years is 2.05 

Thus found a bes ed! „ 

109: 105 ::* 1: Lo, to Which adding the 
1. Annuiry, the Sum is 2.05. | 
Alſo, 1 L. Ann. due at the end of 3 Years is 3.1525 

enn. Thus found; 5 
100: 105: : 205: . 5a, to which adding the 
1 L. Annuity the Sum is 3.1525. - - 
And 1 L. Annuity due at the end of 4 Years is 4.310125 

Thus found; | 

100: 105 * : 3.1525: 3.310125, to which ad- 
ding the 1 L. Ann. the Sum is 4.3 10125. 
And after the ſame Manner is the preceding Table 
calculated, where the:Numbers are ſomewhat deficient 
lof their true Value; ſo that the Anſwer found thereby, 
— * perhaps want 1 Farthing, and in ſome Caſes 
1 Halfpenny. Yr 

Exa. What is the Amount of L. 150 Annuity for- 
born 5 Years, at 5 per cent. per annum, Compound 
Intereſt? 


i i ys | + + 5.5256312 
4 : 150 
1 2762815600 
1 | 55256312 


Anſr. L. 828.8446 800 


IV. Of the preſent IVorth of Annuitirs at Com- 
f pound Intereſt, 


The prefem_Worth of Annuities at Compound In- 
tereſt, is found after the Method: of the following Ex- 
ample. 71 * f 

Exs. What is the preſen: Worth of an Annuity of 
150 L. to Continue 5 Yeats, rebating at 5 per cent. 
Ccmpound intereſt ? y 

. 4 | L. 


> - 


5 


* 
d 


Of Compound Titeri. >. a 
L. 3 | 


£5.35 2142.85 714285 1. year. 

„ 1s 142.8 5714285: 13605613605 =. year, 
105 : 100: : 4 136.056 13605: 129.57727243 23. Jear. 
129.5 7727243: 123.40692612==4. Year. 

123. 40692612: 117. 5 3040583 =. Year. 


dum of the ſaid pref. Worths 649.42788328 Anſr. | 
Hence is ,caculated the following on 


| 
TABLE VI. 


Shewing the preſent worth of 1 L. Annuity payab'e 
by yearly Payments, and to continue any : Number of 
Years not exceeding 30, diſcounting at 5 fer cent. 
Compound Intereſt Wk . 

Tears. Tears, 

1] 952381 |16110.8377695 
| 2 1.859 4103 17112740662 
2.7232479 | 18|11.6895869 
3-345 9499 | 19 | 12-085 3208 
| 43294759 | 20] 124622103 

5.0756999 | 21 | 12.821 1527} 
57863734 22,13.1630026 [+ 
6.6463212 23 13.4885 739 
7.1078217|24| 13.79864.18 
o 7. 7217349125 | 14.0939: 

| $:3064142 | 26 14-375 1853 : 
12] 8.8632516|27|14.6430336F © 
| ri} 9.3935689 281489812724 
149.8986408 [291151410735 


| 
| 


' 


— — — — 
— 


15 1o. 3796581 204 15.4724509|- 5014 
- 
Suva 


. - . „4 
X 2 ioo 
— 
8 y = * 7 © : 
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IR L. L. 
For 105: 100: : 1: .952381=1ſt Year. 


105 : 100: :. 952381 90% 9 


1.89 94 10 d Year. 


105: 100::.907029: 863837 


| 2.92324 7==3d Year. 
205 : 100::.8633837; 3822702 y 


—— 


3:545949=4th Year, &. 
Exa. What is the preſent Worth of an Annuity of 
L. 150 to continue 5 Years, Rebate being at 5 per 
ant. Compound Intereſt. 
_ Tabular Number for five Years, 4329475 
| 150 
21647375 
4329475 


: 649.421250 Anfr. 
Here follow the Solutions of the moſt common 
Caſes concerning Annuities in Arrear at Compound 


CASE 1 
Having the Annuity, Rate and Time, to find the 
Amount. ; 
R U LE. Multiply the Annuity by the Amount of 
x L. for the Time, and at the Rate propoſed, and the 
Product is the Anſwer. | 


"6 CAS E IL 
Having the Amount, Rate and Time, to find the 


Fo nmuity. 


RU LE. Divide the Amount given by that of * 


28. 
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Annuity for the Time, and at the Rate propoſed, and 
the Quote is the Anſwer. 1; 

Exa. What Annuity will amount tö L. $28.84465 
in 5 Years at 5 per cent, per annum, Compound is 


tereſt ? | | AT 2 
5-525631)829.84465(x56 Auf. © 
c A8 E. IH. 7515088 


Having che Annuity, Rate and Amount, to find the, 


Time, 

RULE. Find a Principal of which 1 Year's Inte- 
reſt is equal to the given Annuity, the Sum of this and 
the given Amount id the Amount of that Principal for 
the given Rate and Time fought : Then divide that 
Amount by its Principal, and multiply the Rate conti- 


nually by itſelf till the Product be equal to the former 


Quote, and the Number of Multiplications is the An» 
{wer or Time ſought. | | 


Exa. In what Time will L. 150 Annuity amount to 
$28.84465 at 5 per cent. Compound Intereſt ? 
05 : 1:: 159: 3000,and 3000+828,0:.==3828.84465 
Then 3000)3828.84465(1.27628155==1.05 railed to 
the 5rh Power, or multiplied 5 times into itſelf? $6 
the Anſwer is 5 Years. 


Of the Purchaſe of Annuities at Compound Intereſt, 


CASE: FF | 
Having the Annuicy, Rate and Time, to find the 
preſent Worth. | 
RULE. Find the preſent Worth of each Year's 
Annuity by itſelf, the Sum of all which is the preſen, 
Worth ſought. Or, 
2. Multiply the Annuity by the preſent: Worth of 


1 L. Annuigy for the Time, and at the Rate propoled, 


and the Product is the Anſwer. 8 
RS. CASE 


— 


* 1 
EX 6 
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CASE V. 


Having the preſent Worth, Rate and Time, to find 

i the Annuity. 
R U LE. Divide the preſent_ Worth given by that 

"of 1 L. Annuity, and the Quote is the Anſwer. | 
| Exe. What Annuity, to continue 5 Years, will 
649. - ganas purchaſe, owing Compound Intereſt at 
a 
= 4-329475)549-42125(150 Anſr. 


8 E FI. 
the Annuity, preſent Worth and Rate, to 
bed ch Haring 5 g 


ime. 
* RO LE. Find a Principal whereof 1 Year's Inte- 
eit is the Annuity given, from which ſubtract the pre- 
Worth, and the Remainder is the preſent Worth © 
af that Principal, conſidered as a Sum due at the End 
be Annuity ; then find what Time this preſent Worth 
take, to amount to the Principal found. © 


=_ Ex. What time muſt an Annuity of L. 150 con- 
aue to be worth 649 42125 in ready Money ? 
: 1:: 150: 3000 ; then 2000—649.42125= 
. 7875 preſent. orih of L. 3000, due at the 
end of the Time ſought. 

Then ere .00000(1.276281, & c. which 
= TOE the 5th Power of 1,05,5; is the Number of Years 
= oght. 2 


V. Te ud the preſent Value of a Free-bold Ear | 


13 or Annuity to continue for ever. 


F RULE. Find a Principal of which 1 Year's Inte- 
eis che Rent or Annuity given, and this is the Price 
= fought. 

= Exs. What is the Price or preſent Value of an An- 
= nuity.of 150 L. to continue for ever, diſcounting at 5 
ant. Compound Intereſt ? 

! DF: 1:: 150 5 3000 Arſe, 


. O F 


hat ? 

My, f 

vill k 

at . 
3 

to | 
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SUPERFICIES and SOLIDS, 


SECT, I. Of Superficies. 


PRO P. I. 


FAVING the Dizineter of a Circle; 6 
Circumference. 8 


RULE. The Diameter of a Circle, being 1, the 
Circumference is 3.1416 fere, and all Circles being 
to one another as their Diameters; therefore, as 1: 
3.1416: : fo is the Diameter of any Circle to its ir. 
cumference. f n 

Exa. What is the Periphery or Circumference g 
Circle, whoſe Diameter is 15 (Inches, Feet, Yards, G, il 

1: 3.1416:: 15 : 47.124 Circumference. <tc 


= 


*7 

* 

Fi 
'| 


P R O P. II. 97 — = 
Having the Circumference of a Circle, to find the ll 
Diameter. | 5 | y 
RU LE. This being the Converſe of the laſt Props” 
ſay, As 3.1416 is to 1, ſo is the Circumſerence given, 
to the Diameter required. == mY 
Ex. What is the Diameter of a Circle whoſe Cir- 
cumference is 47.124 ? | 
3.1416: 1 :: 47.124: 15 Diameter. | 
Or, becauſe 1 divided by 3.1416 quotes 3183, 
therefore the Circumference of any Circle multiplied 
by. 3183 gives the Diameter, for 47.124x.3183==x5" 


fere, for it is 214. Ce. | 
N 14999 O. PROP. 
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p R O P. Il. 
Having the Diameter of a Circle, to find the Ares. 


"RULE: Multiply 4 of the Circumference by the 
Diameter, and the Product is the Anſwer.. . 

Or thus: The Diameter of a Circle being 1, the 
Area is .7854 fere; wherefore, multiplying the Square 

of the Diameter of any Circle by the forelaid:N um- 
ber, you haveè the Area. | 62 

Exa. What is the Area of a Circte whoſe Diameter 
is 15? | | 

By Prop. I. the Circumference is 47.124, where. 

7.12 

ew, =—— Px15=11.781X15=176.715 Area. 
"By the ſecond Method 15x15=225, and 225x.7854 
176.715, as before. 


PR OP. IV. 


Having the Area of a Circle, to find the Diame'er. 
RULE. Divide the given Area by 7854, and the 
ote is the Square of the Diameter, whole Root is 


the . 


Ex. What is the Diameter of a Circle, whoſe Are: 


is 176.7 15 
7854) 176.7150225 Square of the Diameter, whoſe 


Root is 15. 


| ELD P.-Y. 

* the Circumference of a Circle, to find the 

rea. | 
RULE. Say, As 1 is to .0795 77> ſo is the Square 
of the Circumference to the Area. 

But. this being too tedioug find the Diameter by 
Prop. ad, and thence the Area by Prop. 3d. 
Era. What is the Area of a Circle whoſe Circum · 


ference is 47 124. | i. 984. 
By the firſt Method 47.124 ſquared, is 222.67 1376, 


\ 


| 


which 


*% 


by .19635, (viz. 4 of .7854) and the Product is the 
Anſwer. 


= 
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which multiplied by .0795 77 produces 1 76.6988 2,69. 
for the Area. : 

By Prop. 2. the Diameter is found to be 15, and 
by Prop. 3. the Area is 176.715. f 


PROP. VI. 


Having the Area, to find the Circumference. 

RULE. Divide the given Area by . 079577, and 
the Quote is the Square of the Circumference, whoſe 
Root is the Thing ſought. 

Exa. What is the Circumference of a Circle whoſe 
A 176.715 ? 

172-715 2220.68, whoſe Root is 47.12 

579577 i un 


PROP. VII. 
To find the Area of a Semicircle, as abdeme, Fig. 1. 


RULE, Multiply the Square of the Diameter by 
3927 (viz. 4 of .7854) and the Product is the An» 
wer. | | 


PRO P. VIII. 4 
To find the Area of a Quadrant, as acdb, Fig. 1. 
RULE. Multiply the Square of twice the Radius 


PROP. IX. 


To find the Area of a Sector and Segment of 3 
Circle, as the Sector bced, and the Segment bed, Fig. 1. 

In order to find the Area of the Segment of a Circle, 
there muſt always be given the Circle's Diameter, or 
elſe irs Circurnference or Area, to find the Diameter; 
and 2dly, the Segment's Baſe, otherwiſe called the 
Chord, as be, or the vers'd Sine db, which is the Seg- 
ment's Height: Then tis plain, that if the Area of the 
Triangle bce, be taken from the Area of the Sector 


beed, 


2338 MENSURATION of 
beed, the Remainder will be the Area of the Segment 
Bed; and if the Area of the Segment bhed be taken 
from that of the whole Circle, the Remainder will be 
that of the other Segment batme. 

Let the Diameter am be 15 

Then cd is - 7.5 
Let ab be - 3 

Then he is - 4.5 


and bb is found by ſubtracting the Square of he, vis. 
20.25 from the Square of bc, wiz. 56.25 ; and taking 
the Square Root of the Remainder, viz. 6x=bb. Now, 
the Arch bd, or the Quantity of the Angle bca, mutt 
be found by Trigonometry, thus, 6c: bb: : Radius: 
Sine of c; that is, 7.5 : 6:: 10.0000: 53® 7; Then, a; 
the Circumference of the whole Circle in Degrees, is 
to the Circumference in equal Parts, fo is any Arch in 
Degrees (here bd 53%“) to the fame Arch in e- 
al Parts. The Circumference of a Circle whole 
— is 15 is (by Prop. 1.) 47.124: therefore, 
2360? : 47.124: :53* 7*: 6.948=bd, conſequently 6.948 
X7.5=52.11 (found by Prop. 18. Sect. 1.) Area of the 
Sector bced; and bb being 6, be muſt be 12; where- 
fore, by the ſame Prop. 18. Sect. 1. 12x 2. 25 227, Area 
of the Triangle ce; and their Difference is 25. 11, for 
the Area of the Segment bed. - | 
The Area of the Segment of a Circle may be other- 
wiſe found, viz. Ty 


RULE. Take 23 times the Square of the Semi- 
diameter of the Circle, from which ſubtract 13 times 
me Product of the Semidiameter into the Difference 
betwixt the Segment's Height and the Circle's Semidi- 
ameter, as alſo the Square of the ſaid Difference; the 
Remainder divide by 14 times the Semidiameter + 
the Difference betwixt the Semidiameter and the Seg- 
ment's Height, which Quote multiply by half the Seg- 
ment, and the Product is the Segment's Area. 

FJ FRTSX23E=131.25/ and 7.554-5X14=45. Allo, 
 $-+5X4-5=20.25..\ The Sum of theſe two laſt — eel 
IEEE 4 | | ere Ore 


1 
[ 


. kd = 


Ak = ©, 0 AX. 1. nw nd Fort rs 


ms 
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therefore 131.25 —65.25==66, which divided by 15775, 
viz. 14 times the Semidiameter, &c. quotes 4.19, 


and this multiplied by half the Segment, v. 67 gives 
25.14 for the Segment's Area. ; 


FRO a>" 


To find the Area of the Lune, of ſuch a Part of 2 | 


Circle as armca. 

R U L E. Find the Area of the Semicircle abdemc, 
from which ſubtracting that of the Segment armca, 
the Remainder is the Area of the Lune armca. 


PROP. XL. 


To find the Area or ſuperficial Content of a Square. 

A Square is a Figure conſiſting of 4 equal Sides, and 
as many Right Angles, as ABCD, Fig. 2. | 

RULE. Multiply the, length of a Side by itſelf, 
and the Product is the Anſwer, | 

Exa. How many Square Feet are contained in a 
Table, each of whoſe Sides is 3 Feet 6 Inches, or 42 
Inches ? 1 

3-5X3-5=12.25=122 Sq. Feet. 
Or, 32 x 33==121 as before: For 
3128 Or thus: 42 


32 42 
10:6 8 
#8, 26 168 
12 3 144)1764(12+ as before, 
1728 -— 
— . 


Exa. 2. There is a ſquare Piece of Ground, the 


length of each of whoſe Sides is 136.25 'Yards, What 
is the Content in Acres ? | +} 


— 


9 + S 
4 


14d 


x 36 
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136 5136.25 218564. 0625, which divided by 48 
A. R. P. Tas. Feet. 23 


quores'3.83555 Acres z.: 3 1320744 
PROP. XII 


le, Parallelogram or Oblong, Fig. 3. 
This Figure conſiſts of 4 Right Apgles, having its 
oppoſite Sides equal. 
_ RULE. Multiply Length by the Breadth, and 
the Product is the Area fought. 

Exa. There is a Table in form of a long Square or 
Oblong, whoſe Length is 5 Feet 4 Inches, and Breadth 
3 Feet 8 Inches: How many ſquare Feet doth it con- 
tain ? 

Feet. Inch. 


: 52523 Inch. | 
; 8==44 Inch. Then, 53x44=2332 ſq. Inches, 


which divided by 144 (the {q. Inches in a {q. Foot) 
16 ſq. Feet, and 28 ſq. Inches, Anſr. 
Or thus; 4 ; 
3: 


$3 7% Tort 
2 : 2.5 for 6 Inches. 
o: 8.833 for 2 Inches. 


16 : 2.333, &c. 

that is, 16 ſq. Feet - or 5 of a {q. Foot + 2? * 
Parts of Ir of a ſquare Foot. So that the Anſwer ö 
164 {q. Feet fers. | | 

Exa. 2. There is a Room in form of a long Square, 
whoſe Length is 20 Feet and Breadth 15: How many 
Yards of 3 Quarter Broad Cloth will be,ſufficient to 
hang the fame, its Height being 7 Feet? 


20 


To find the Area or ſuperficial Content of a Rec- 
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2o-þ-15=35 and 35X2=290 and 70X7=490== the ſq. 
Feet contained in the 4 Walls=70560 ſq. Inches, — 


27x36==972 the ſq. Inches contained in 1 Tard 
Yas. 9rs. Nails. 


wherefore 972)70560(72—2—1 Anſr. 


- 


PROP. XIII. 


To find the Area or ſuperficial Content of a Rhom- 
bus or Rhomboides, Fig. 4 and 5. 

A Rhombus has 4 equal Sides, whereof the two op- 
polire Sides are equal, and the Sides parallel, and may 
be repreſented by a Diamond, or a Suki out of its 
true Poſition, as Fig. 4. 

A Rhomboides has 4 equal Sides, whereof the two 
oppoſite are equal and parallel, and the oppoſite Anples 
equal, being a Parallelogram out of its true Peſitton, 
as Fig. 5. 

RULE. In either of theſe Figures, multiply the 
Baſe into the perpendicular height, and the Product is 
the Anſwer. I 


Exa. There is a piece of Wainſcor in form of 2 
Rhombus, whoſe Baſe or, Length is 2 Z Feet, and the 
Height or Perpendicular CH, 2 Feet 4 Inches; What 
is the Area in ſquare Feet? 

2+ Feet = 30 Inch. 

23 Feet 28 Inch. Then 30x28==840, and this 
divided by 1.44 quotes 512 ſq. Feer=5 ſq. Feet and 
120 ſq. Inches. 


Or thus; Or thus; 
"0:4: $ 2+ 4 
2: 6 2F 
4:8 4:8 
I : 2 | 12 
— — ä—ä— 
5: 10 510 


7 |. _— 


N 
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PROP. XIV. 


To find the Area or ſuperficial Content of a Trape 
Lum. 
This Figure conſiſts of 4 Sides and 4 Angles, which 
are, generally neither parallel nor equal, as Fig. 6. 


R U LE. Divide it into two Triangles, by drawing 
a Diagonal Line from. one of its acute Angles to the 
oppoſite one, and thereon letting fall 2 Perpendicular 
from the oppoſite Angles, multiply half the, Jength of 
the Diagonal into the Sum of the Perpendiculars (or 
the Length of the Diagonal into half the Sum of the 
Perpendiculars) and the Product is the Area. 

Exa. Suppoſe the Diagonal AC 40 Yards, the Per- 


pendicular Pp N and the other Perpendicular 
PP 12 Yards; What is the Area of the Figure? 


o,; and 19-+12==31. Then 20x31=620 ſq 
Yards for the Anſwer. 


„ + a + 4 


To find the Area of any regular Polygon, as Fg.) 

A Regular Polygon is a Figure conſiſting of more 

than 4. equal Sides, 
- RULE. Circumſcribe it with a Circle touching 
the angular Points; and from the Centre let fall a Per 
pendicular (on any fide) half of which multiplied into 
the Sum of the Sides gives the Area. 

Exa. Required, the Area of the Pentagon ABHDbE 
each of whoſe Sides is 75 Yards, and the Perpendicu 
lar CG 51 Yards? - 75x5==375, Sum of the Sides 
and 255 half the Perpendicular ; wheretore, 375X255 
==9562.5 ſquare Yards, which divided by 4840, th: 
ſquare Yards in an Acre, quotes 1.976 fere Acres fot 
the Anſwer. 


PROP, * 


Sußerſicies and Solids. 


PROP. XVI. 


To find the Area or ſuperficial Content of an irre? 
gular Polygon, as Fig. 8. | 

An irregular Polygon is a Figure conſiſting of more 
than 4 Sides, all of which, as alſo the Angles, are ge- 
nerally unequal. « 

RULE. Reduce it into Triangles by drawing Dia- 
gonals, and the Sum of their Areas is the Area requt 
fed. 
Exa. Required the Area of the irregular Polygon, 
HIKLM, the, Length of the Side HI=5, IK g, 
KL= 8, LM q, and MH==7, and the Perpendicu- 
lar li=4.5, Mm==6, and K. 5. 
3. X45 215.75, Area of the Triang. HIM. 
2.756 =16.5 Area of the Triang. IMK. 
4-5X6.53=29.25 Area of the Triang. KML. 


A—C——_A_ Mt. 


61.5 Area of the whole Fig. HIKLM. 


PROP. XVII. 


To find the Area of a e as Fig. 9. 

This Figure conſiſts of 4 Sides, having two oppoſite 
ones parallel, and the 2 Angles at each end equal to 
one another. 


RULE. Draw a Diagonal, on which letting fall 
2 Perpendiculars, by + of their Sum multiply the Dia- 
gonal, and the Product is the Area. | 

Exa. Suppoſe the Diagonal AB 36, the Perpendicu- 
lar Pp 21, and the other Perpendicular pp 13-2113 
==34 and 34--2==17; and 36x17==618 for the Ares 
of the Figure ApBP. 


PRO P. XVIII. 
To find the Area or ſuperficial Content of a TN 


angle, as Fig. 10. 
LE. Of what kind ſoever it be, multiply the 
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Length of the Baſe by w_ the, Length of the Perpene 
2 


dicular 


4 MENSURATION of 
dicular, or Height: Or, multiply the, Length of th 
Perpendicular by half the Length of * 5 and — 
bave the Square Content ſought ; for every Triangle 
is half its circumſcribing Parallelogram. 


__ Exa. In the Triangle ABC, ſuppoſe the Baſe BC 435 
and the Perpendicular AD 27; What is the Area? 


- B=21.5 and 21.5X27==580.5 Area ſought. 


PROP. XIX. 


To find the Area or ſuperficial Content of an Ellipſe 
or Oval, as Fig. 11. | 

An Oval or Ellipſe is formed by cutting a Cone 
through ſlaunt-wiſe, or not perpendicular to the Baſe. 
- RULE. Multiply the greateſt Diameter by the 
leaſt, and the Product by .7854, and this laſt Product 
is the Area required. ; 

Ex. 7 ſe in the Ellipſis ABCD, the greateſt 
Diameter is 41, and the leaſt Diameter BD 28; 
What is the Area? | 
41x28=1148 and 1148x.7854=901.6392 for the A- 
rea or ſquare Content. 


PROP. XX. 


To find the Area of a Parabola, as Fig. 12. 
This Figure is form'd by cutting a Cone parallel to 
its oppoſite Side. 
RULE. Multiply the Height by the greateſt 
Breadth, and 5 of the Product is the Anſwer. 
Exa. Suppoſe the Height AB 46, and the greateſt 
Breadth CD 32, what is the Area ? 
| X32=1472, which multiplied by 2, and the Pro- 
duct divided by 3, quotes 981.5 for the Anſwer. 


PROP. XXI. 


To find- the Area or ſuperficial Content of a Cube. 
A Cube is a Solid, bounded by 6 equal Squares in 


RTF Die. | 
_ RULE. 
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RULE. Find the Area of any of the Sides by 
he prop. 11, and multiply it by 6 for the Anſwer. _ 
ou Exa. Suppoſe a Cube having its Side 16, what is thg 
le MY ſuperficial Content? | 

16x 16 256 and 256x6=1536 Anſr. 


30 N 
f PROP. XXI. 

To find the Area or ſuperficial Content of a Globe 
or . 
A Globe or Sphere is a Solid, bounded or included 
& vichin one regular Supetficies; and is formed by the 
e Rotation of a Semicirele about irs Diameter. 
* RULE. Multiply the Diameter or Axis into the 
| Circumference of a great Circle upon it: Or, multi- 
; ply the Area of a great Circle upon it by 4; and the 
Product is the Anſwer. | 
Exa, What is the Area of a Sphere or Globe whole 
Diameter or Axis is 16 Inches, Feet, &c ? 
; By Prop. 1. the Circumference of a great Circle 
* Wupon it is 50.2656, which multiplied by the Diameter 
\. , gives 804-2496, for the ſuperficial Content re- 

quired. — | . 

By the other Method, I find the Aten of a great 
Circle upon it (Prop. 3.) to be 201.0624, which mul 
tiplied by 4, gives 804 2496, as before. 


n PROP. XXII. 

To find the Area of a Fruſtum of a Globe or Sphere, 
as the Fruſtum ACF, Fig. 13. 

R U LE. Fi:ſt, find the Alutude of theother Fruſtum, 
by dividing the Square of the Semidiameter of the 
given Fruſtum's Baſe by its Altitude; which add to 
the given Fruitum's Altitude; then ſay, As the Axis of 
the whole Sphere is to its Supetficies, ſo is the Height 
or Axis of the Segment or Fruſtum given, to the Curve 
duperficies thereof; to which adding the Area of the 
Segment's Baſe, the Sum is the ſuperficial Content of 


ne whole Segment, a 
| Y 3 Exa. 
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of-a-Sphere, whoſe Altitude is 6 Inches, and the Dia- 
meter of the Fruſtum's Baſe 24 Inches ? 

The Square of the Semidiameter of the Fruſtum'; 
Baſe (12X12) is 144, which divided by 6 (the Fru- 
ſtum's Altitude) makes 24 Inches for the Altitude of 


= tbeother Fruſtum; which added to 6, makes 30 for 


the Axis or Diameter of the whole Sphere, whoſe Su- 
* Pperficial Content is found to be (by laſt Prop.) 2827.44; 
therefore, 30: 2827.44 ::6: 565.488, the Curve Su- 
perficies of the Fruſtum, to which adding the Area of 
ats. Baſe 452.3 904 (found by Prop. 3.) gives 1017.87%, 
for the Anſwer or Area of the Fruſtum. © 


PROP. XXIV. 


To find the Area or Superficial Content of a Priſm. 

A Priſm. is a Solid, contained under ſevera! Planes 
two of which. being oppoſite, viz. the two Ends, are 
called the Baſes, and theſe are parallel and equal, and 
the other Planes are Parallelograms, in which a Right 
Line may be every where applied from Baſe to Bale. 

Priſms are either triangular, multangular, circular or 
elliptical, &-c. according to the Figure of the Bale; 
thus a Cube is a Priſm, bounded by 6 equal Square 
Planes; a Parallelopipedon is a Priſm having its Side 
bounded by 4 equal Parallelograms, and 2 Square Bales 
or Ends; a Cylinder (or Solid, like a Rolling Scone in 
a Garden) is a circular or round Priſm. 

Now, to find the Area or ſuperficial Content of ary 
rriangular or multangular Priſtn : 


RULE. Take the Sum of the Areas of the qu 
drilateral Figures, which terminate or bound it, at 
you have the Area required. 
© Exa. There is a triangular Priſm, 5. e. a Priſm h 

ving a Triangle for its Baſe, the Length of the (Baſe 
Side 12 Inches, and the Priſm's Height 30 Inches 
what is the Area or ſuperficial Content ? 
12X30==360 Arca of one Side; and 360x3==1080 4 
+ fel 


Exa. What is the Superficial Content of a Fruſtum f| 
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rea of all the ſides. Then to find the Area of the Bate, 
ſuppoſe the Perpendicular let fall from any one Angle 
upon the oppolite Baſe to be 10.3, wherefore 10. 3x6 
=61.8, which doubled, makes 123.6 for the Areas of 
both Baſes, and 1080+123-6=1203.6 ſq. Inches for 
the Area or ſuperficial Content of the whole Priſm. 


Exa. 2. There is a multangular Priſm, having ror if 
its Baſe a Polygon of 8 equal Sides, each of which 
2 Feet, and the Height 22 Feet; What is the Area ou 


ſuperficial Content ? 

By Prop. 12; 24x30==720 and 720X8==5760 Area 
of all the Sides. Then to find the Area of the Baſs 
ſuppoſe a Perpendicular let fall from the Center of is 
inicribed or circumſcribed Circle on any of the Sides 
to be 29; wheretore, by Prop. 15; 14.5x$=116, 


which doubled, makes 232 for the Area of both Baſes; nl 


and 5760-2 32==5992 ſq. Inches for the Area or ſu- 
perficial Content of the whole Priſm. 


PR OP. XXV. 


To find the Area or ſuperficial Content of a circus 
lar Priſm or Cylinder. 

RULE. Multiply the Circumference of one of 
the Baſes into the, length of the Cylinder, and to the 
Product add the Area of both Baſes. | 

Exa. There is a Cylinder, whoſe Length is 3 Feet, 
and Diameter of the Baſe 10 Inches, what is the ſuper- 
ficial Content? 

By Prop. 1. the Circumference of the Baſe is 3 1. 410 
which multiplied into the, Length, 3 Feer =36 Incheal 
makes 1139.976 ſq. Inches for the Curve Superfici | 
of the Cylinder. | 

Then the Area of the Baſe is found by Prop. 3d ta 
be 78.54, which doubled, gives 157.08 for the  Areall 
of both Baſes; wherefore 1130.976+157.08=12c8.050 
iq. Inches for the Anſwer. | 9 


PR OP 
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PROP. XXVI. 


3 1 find the Area or ſuperficial Content of a Pyra- 
mid. | 

Solids, which decreaſe gradually from the Baſe till 
they come to a Point, are in: general called Pyramids, 
A are of different kinds according to the Figure of 
the Baſe. Thus, a Pyramid having a Triangle for its 
Baſe, is called a Triangular Pyramid. If the Baſe is a 
Parallelogram, it is called a Parallelogramic Pyramid; 
and if a Circle, it is called a Circular Pyramid, or ſimply 
a Cone. The Point in which the Pyramid ends is 
Called the Vertex, and a Line drawn from the Vertex 
perpendicular to the Bafe, is called its Height. 

And firſt, to find the Area of a circular Pyramid 
or Cone. 

RULE. Multiply the Circumference of the Baſe in- 
© to g the, Length of the Side, (not the Perpendicular 
Height) and the Product is the Area required, when 

thereto you have added the Area of the Baſe. 
Ex. There is a Cone whoſe Diameter at the Baſe 
Bis 16 Inches, and, Length of the Side 48 Inches; What 
W i; the ſuperficial Content? Fig. 14. 
3-1416x16=50.2656 Circumference of the Baſe, which 
© multiplied by 24, viz. half they, Length of the Side, 
gives 1206.3744 for the Area of the Curve Superfi- 
Cies. Then to find the Area of the Baſe 16x16==256, 
and 256x.57854=201.0624, Laſtly, 1206.3744 + 
201.0624214. 4368 ſq. Inches. 

Or thus, As the Semidiameter of the Baſe is to the 

Length of the Side, ſo is the Area of the Baſe to the 
Area of the Convex Superficies, to which adding the 
Area of the Baſe, as by the firſt Rule, the Sum is the 
ſuperficial Content of the whole, 


PROP. 
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Pp RO P. XXVII. 


To find the Area of all other Sorts of Pyramids. 


R U LE. Take the Sum of the Triangular Figures 
which conſtitute the Pyramid, and thereto adding the: 
Area of the Baſe, the Sum is the Area ſought. | 

Exa. There is a Pyramid, having for its Baſe a 
Triangle, one Side of whoſe Baſe AC is 18 Inches, 


CB 16, and AB 20, and the, Length of the Pyramids 


Side 48 Inches; what is the Area or ſuperficial Content? 

By Prop. 18th, 18x24=432; 16x24==384, and 
20X24==4.80, whoſe Sum is 1296 (or 18+164-208=z 
54, and 54X24=1296) for the Content of the three 
Sides of the Pyramid. Then to find the Area of the 
Baſe, ſuppoſe the Perpendicular CD let fall on the 


Baſe AB to be 13.75, by the ſame Prop. 20% 22 


or 10X13.75=137.5 3 to which adding 1296, the Sum 
is 1433.5 ſq. Inches for the Anſwer. 


PROP. XXVIII. 
To find the Area of the Fruſtum of a Cone cut by 
a Plane parallel to its Baſe. Fig. 14. 
RU.LE. Add to the ſuperficial Content of the 
whole Cone twice the Area of the Baſe of the ſmall 


Cone, and from that Sum taking the ſuperficial Con» | 


tent of the ſmall Cone, you have the Anſwer orſupers 
ficial Content of the Fruſtum. 

Exa. Let ABCD repreſent the Fruſtum of a Cone, 
the Diameter of whoſe greater Baſe AB is 16 Inches, 
and that of the leſſer 6 Inches, and Length of the Side 
of the Fruſtum zo Inches. » | 
| Suppoſe the Height of the Side of the whole Cone 48 
Inches (which is eaſily found, either by laying down 
the Pyramid by Scale and Compaſſes, or by applying 
Lines to the Solid or oppoſite Sides, and meaſuring 


from the Vertex where they meet, to the Circumfe- 
rence; 


* — TY % 
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rence of the Baſe) then by Prop. 27, the ſuperficial 
Contenr of the whole Cone is 1407.4368 ſq. Inches. 
Then to find the Area of the Baſe of the ſmall Cone 
(or Top of the Fruſtum) 6x6==36, and 36. 7854 
28.2744, which doubled, makes 56.5488, and this ad- 
ded to 1407. 4368, makes 1463.9856. Next, the A- 
rea of the ſmall Cone is found (by Prop. 27.) to be 
197.9208; therelore 1463.9856 — 197.9208=1266, 
0648 for the Area of the Fruſtum AGDB. 

After the ſame Method is found the ſuperficial Con- 
tent of the Fruſtum of any other kind of Pyramids. 


0X2 G729 e 075% & 035% 693532 G Gi 
; SECT. II. Of Solid. 


e 


To fin] the Solidity of a Priſm. 

R U LE. Multiply the Area of the Baſe into the 
Priſm's Height, and the Product is the ſolid Content. 

Exa. There is a Triangular Priſm, having the Side 
of the Baſe 12 Inches, and Height 30 Inches; What 
is the Solidity in Inches? 

By Prop. 18. Sect. 1. the Area of the Baſe is 61.8, 
which multiplied by the Height 3o, gives 1854 ſolid 
or Cubic Inches for the Anſwer; and this divided by 
1728 (the ſolid Inches in 1 Foot) produces 1 ſolid Foot 


and 126 ſolid Inches. 
Exa. 2. There is a Circular Priſm, whoſe Length 


is 5 Feet, and Diameter of the Baſe 10 Inches; What 
is the Solidity ? 

By Prop. 3. Sect. 1. the Area of the Baſe is 78.54 
which multiply by 60 Inches = 5 Feet, makes 471.24 
Cubic or ſolid Inches for the Anſwer. 


E x4. 
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Exa. 3. There is an Elliptical Priſm, the greateſt 


Diameter of whoſe Baſe is 41 Inches, and the leaſt 
28, the, Length of the Priſm being 6 Feet; What is 


the Solidity in Inches? 


By Prop. 19. Sect. 1. the Area of the Baſe is 901.6392, 
which multiplied into the Height 72, gives 64918.0224. 
ſolid Inches = 37 ſolid Feet, 982.0224. ſolid Inches. 


2 R.OQF.... I 


To find the Solidity of a Pyramid. 


RULE, Multiply the Area of the Baſe by © of 
the Perpendicular, Height, and the Product is the 
Anſwer: for every Pyramid is g of a Priſm, having the 
ſame Baſe and Height. 

N. B. To find the perpendicular Height, having 
the Height of the Side, from the Square of the Side- 
Height, ſubtract the Square of the Semidiameter of 
the Baſe, and the Square Root of the Remainder is 
the perpendicular Height. | 


Exa. There is a Pyramid, baving a Circle for its 
Baſe, whoſi Diameter is 16 Inches, and Height of the 
Side 48 Inches. 

Firſt, the perpendicular Height is 47.328, then by 
Prop. 3. Sect, 1. the Area of the Baſe is 201.0624, 


which multiplied by a . 5 776, produces 3171.96 


cubic Inches, or one ſolid Foot and 1444 ſolid 
Inches fere. 


Exa. 2. There is a Pyramid having a ſquare Baſe, 
each of whoſe Sides is 12 Inches, and the perpendi- 
cular Altitude 40 Inches; What is the Solidity ? X 

12X12==144. the Area of the Baſe ; and 144x40= 
5760 Cubic —— which divided by 3 quotes 1920 
for the Anſwer. 


PROP; 


— TY 
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| PROP. III. 
To find the Solidity of the Fruſtum of a Cone, 
cut by a plain Parallel to its Baſe, Fig. 14. 


RULE. Find the Solidity of the whole Cone by 
laſt Prop. and from thence taking the Solidity of the 
ſmall Cone, the Remainder is the Solidity of the Fru- 


ſtum. 8 
Exa. Let ABCD repreſent the Fruſtum of a Cone, 
the Diameter of whoſe greater Baſe AB is 16 Inches, 
and that of the leſſer CD 8 Inches, and Length of 
the Side 30 Inches; What is the Fruſtum's Solidicy ? 

Firſt, 30x 30==900 ſquare of the Side-Height, and 
64 (viz. 8x8) the {quare of the Semidiameter of the 
Baſe; then 900—64 2836, whole {q. Root is 28.914 
fere the Height of the Fruftum 

Now, to find the Height of the whole Cone, and 
conſequently; its Solidity, ſay, 4.8: 8: : 28.914. : 48.18, 
that is, as the Difference berwixt the Fruſtum's greateſt 
and leaſt Sem:diameters is to the greateſt Semidiameter, 


fo is the Fruſtum's Height to that of the whole Cone. 


By Prop. 2d, the Solidity of the whole Cone is 
3229.06214,. and by the ſame Prop. the Solidity of 
the mall Cone is 205.595 74, wherefore 3229.06214 
- —206.59574=3022.4664. tor the Solidity of the Fru- 


um. 
The Solidity of the Fruſtum of a Cone may be 0- 
therwiſe found, viz. Find the Arca of both Baies, and 
take a Geometrical Mean betwixt theſe two Areas; 
which Mean add to the Sum of the Areas, and multi- 
Dying the Total by 4 of the Fruſtum's Height, the 
roduct is the Anſwer. Now, to find a Geometrical 
Mean between any two: Numbers, you mult take the 
ſquare Root of their Product. 
Or thus, Square the greateſt Diameter, as alſo the 
leſſer, and multiply the two Diameters together, the 
Sum of which three: Numbers multiply by the Height, 


tiplied 


and the Product divide by 3.3197 ; or that Sum mul 
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tiplied into 4 of the Height, and the Product by. 285. 
gives the Solidity. 23 1 ö 80. C2 

If ſuch Fruſtums are cut thro' the Extremities;of the 
Baſes by a Diagonal Line, they are called Hoots, and 
the Solidity is found, if it be a Cone, by ſquating the 
greater Diameter, and adding thereto the Rectangle 
of the two Diameters, more the Difference betwixt 


the Diameters, and multiplying the Sum by the Height, 


and laſtly dividing the Product by 3.8197. Or, by 
multiplying the ſaid Sum into 3 of the Height, and 
multiplying the Product by .7854 for the greater Hoot 
oy ue ner COPE CORO > 
And for the Content of the leſſer Hoof, ſquare the 


leſſer Diameter, and take I the Rectangle of the two 


Diameters, from the Sum of which ſubtract the Diffe- 
rence betwixt che 2 Diameters, and the Remainder 
multiply and divide as before. 1 
And if it is a ſquare Pyramide. 
Take the Square of the greater Diameter, ; the Rec- 
tangle of the two Diameters, as alſo the Difference he- 
twirt the Diameters, multiply the Sum of theſe three 


Numbers by + of the Height for the grea ter Hoof 


And take the Square of the leſſer Diameter, and & 
the Rectangle of the two Diameters, from the Sum ot 
which ſubtract the Difference betwixt the two Dia- 
meters, and multiply the Remainder by x of the Height 
for the Content of the leſſer Hoof. 


Nor 
To ſind the Solidity of a Globe or Sphere. 


RULE. Multiply the Superficies by 8 of its Axis: 


Or, 2. Multiply the Cube of the Axis * .5236: Or, 

3. Becauſe every Globe is 4 of a Cylinder of the 
ame Height and Diameter of the Baſe, with the Globes 
Axis, multiply the Area of a great Circle by the Dis; 
ameter, and take of the Product for the Anſwer. 

Exa. What is the Solidity of a Sphere, whoſe Dia- 
meter is 16? 


2 By 
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By Prop. 23. the ſuperficial Content is 804. 2496, 

Which multiplied by 2.6666, &c. (viz. 7 of the Axis) 
gives 2144.66, G. c. for the Solidity. Y 

2. The Cube of the — is 4096, which mul- 
tiplied by .5236 gives 2144.66, Q&c. as before. 
The Area of a great Circle upon it is 201.0624, 
which multiplied by the Diameter 16, makes 3216, 
b 9984 3 3 of which is 24 44-66, Gr. as before. | 


pR OP. V. 1 * 


To find the Solidity of the Eruſtum of a Globe, ba- 
ving the Diameter of the Fruſtum s Baſe and its Alti- 


rude. 
"RULE. Multiply the end half the Diameter 
öf the Baſe by 3 times the Altitude, and to the Pro- 
duct add the Cibe of the Altitude, the Sum multiply 
by -5236; and the Product is the Anſwer. Fig. 13. 
Exe. There is a Fruſtum of a Globe, the Diame- 
ter of whoſe _ is 24, and its Altitude 6, what i is the 
_Solidity ? | 
I2X 12==1 Savare of half the Diameter, and 18 2 
times the Altitude. Then 144X18=2592 ; and the 
ube of the Altitude is 216 (=6x6x6) wherefore 
25 924-216=225808. Laſtly, 2808. 5236 1470. 2688 
for the Anſwer or Solidity of the Fruſtum. | 


wonliom RO Pp. VI 


To find the Solidity of a Fruſtum of a Sphere, ha- 
ving the Sphere's Axis and Height of the Fruſtum. 

RUL . From the triple Product of the Axis into 
the Vento the Fruſtum s Height, ſubtract twiee the 
Cube of the Height, and multiply the Remainder by 

.5236 for the Anſwer. 

»Exa. There is a Fruſtum of a Sphere, whoſe Axis 
is 30 Inches, _ the Fruſtum's Height 6 Inches, 
2 11 the Solidity | 

236XZOXJ= * ctiple Product of the Alis inc the 
Squate of the Fruſtum's Height, and 432 == twice the 


Cube 


* Sufperficies and Solids.” © 2575 
Cube of the Height; wherefore -2240—432=2808 7} 
and 2808x.5236==1470.2688 as betore.,, .. 
And the Content of the one Fruſtum taken from 
that of the whole Sphere, leaves the Coũtent of the o- 
ther Fruſtum. | 17 | 4 36 
If having the Altitude of the Fruſtum with the Dia- 
meter of its Baſe, you want to know the Height of the 
other Fruſtum, or the Sphere's Axis, divide the Square 
of the Semidiameter of the one Fruſtum's Baſe 
ot the $54 of the Fruſtum, and the Quote is the 
N er of the other Fruſtum, whoſe Sum is the Sphere's 
WA of 
' :.: BK QiBi..ML 0 6 
To find the Solidity of the middle Zone of a Sphere. 
Fig. 6 as CDGHEE. + | 
RULE. To twice the Square of the Diameter or 
Sphere's Axis add the Square of the Diameter of the 
Baſe, and dividing. the Sum by 3.8197, multiply the 
| Quote by the Zone's Height for the Anſwer, - .. 
Exa. Suppoſe the Diameter DE or AB zo, the Di- 
ameter of the Baſe 24, and the Zone's Height 18; 
What is the Solidity ? 7 _ 95 
Nee doo twice the Square of the Diameter; 
24X24==576 ſquare of the Diameter of the Baſe. 
Then 1890-Þ-576==2376, and 2376 divided by 3 8197, 
quotes 622,038, which multiplied by the Zone's Height. 
18, the Product is 11196.684, for the Anſwer. 
. Or from the Solidity of the whole Sphere ſubtrat 
2 that of twice the Fruſtum CAF, and the Remainder 
y is the Solidity of the middle Zone: 6: 
s 
57 


By Prop. 4. the Solidity of a Sphere whoſe Axis is 
30 friches will be found to be 14137.2, from which 
jubtracting twice the Fruſtum CAF, found by Prop. 
5, Vis. 1470.2688x2==2940.5376, the Remainder 1s 
e 11196.6624, the ſame as before, fere. 


22 PROP. 
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vas ->—P © 0-F: VH8:-" 
Jo find the Solidity of a Spheroid, Fiz. 16. : 
A Spheroid is a Solid, formed by the Rotation of 
the Semi-ellipſis ABC, about its tranſverſe Diameter 
AC, which is called the Spheroid's Axis: This Body 
much rcſembles the Shape of an Egg. 

RULE. Every Spheroid: being ; of its circum-- 
ſcribing Cylinder, whoſe Baſe is to the preateſt Dia- 
meter, and its Height that of the Spheroid ; therefore 
find its Content by multiplying the Area of its greateſt 
Circle by 5 of its Axis. rs Re e 

Exa. What is the Solidity of a Spheroid, whoſe Axis 
is 40 Inches, and greateſt Diameter 22 Inches ? 

By Prop. 3-.SeQ..1: the Area of its greateſt Circle 
is 380.1336, Which multiplied by 40 gives 15205. 344» 
two third Parts whereof is 101 36.896 for the Anſwer · 


PROP. IX. 


To find the Solidity of the middle Zone of a Sphe- 
roid, as abde, Fig. 16. | 
R U LE. To twice the Square of the Diameter DB, 
add the Square of the Diameter of the Baſe ab or ca, 
aud divide the Sum by 3.8197, the Quote of which 
1 multiplied by the Height produces the An- 
wer. | 
Ex. Suppoſe the Height of the middle Zone 24 
Inches, the Diameter of the Baſe 17 Inches, and the 
greateſt Diameter 22 Inches; What is the Solidity ? 
22X22==484.; and 484x222 968 
= .. 17x17=289, Their Sum is 1257, which divided by 
273297, quotes 329.057, and this mukiplied by the 
eight 24, gives 7897-368 for the Anſwer. 


a of 5+. I I. 
To find the Solidity of any other Fruſtum of a Sphe- 

roid, as Aab. | 
7 RULE. Find its Solidity as if it was a Sphere, _ 
| ay 
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ſay, As the Solidity of the whole Sphere is to the Soli- 
dity of the whole Spheroid, ſo is any Part of the Spry 
to the like Part of the Spheroid. 
Exa. Suppoſe the Height of the Fruſtum 6, add the 
Diameter of the Baſe 16; What i is. the Solidity ? 
By Prop. 5th of this Section, the like Fruſtum of a 
Sphere would be 716.2848, and by Prop. 4- the Soli- 
diy of the whole Sphere is found to be 2471 ins 3 
nn ec. 


* 
1 


6 P R 2 P. XI. 
Ts reg the ſolid Content of a Parabolic Cono id, 


Fig. 
This Solid is form'd by the Rotation of a „ 
rabola CAB, about its Axis AgB. | 
RULE. Multiply the Area of the Baſe by 1 me | 
Altitude, and the Produt is the ſolid Content; for eve- 
parabolic Conoid is equal to æ its ccf 
ylinder. 
Exa. There is a parabolic Conoid, whoſe Baſe i is3 2 
Inches, and its Height 46 Inches; What is the Solidity ? 
7854X1 024==304-24.9 6 Area of the Baſe, which mul- 
tiplied by 23 (S's x the Altitude) gives 13497; 8408. 


PROP. XI. 


To find the Solidity of the lower Fruſtum of a para- 
bolic Conoid, as EFCD. Fig. 12. | 

R U LE. Square the Diameter at each end, and | 
multiply their Sum by the Height, and divide the 
Product by 3.8196. 

Exa. Suppoſe EF 24, CD 32 and bB 21.33 Wha i is 
the Solidity 2 _ 

32XZ2==1024, and 24X24==576 ; than en is 4600, 
which multiplied by 31.95 (viz. 4 of 21:3) gives 
51120, and this divided by z nen 133634 6 for 
the . « ie l ball 


; | 


. 


_ a. 
vs £ - ” - dy = 
* . 1 8 % + — : d 


Err PROP. 


10 MENSURATION.of ; 
pP RO P. XIII. 


To find the Solidity of a Parabolic Spiele or Pyra: 0 


widoid. 


This Solid is 2 by tuming the Parabola about 


its Baſe. Py. 1 
"RULE. Fing the Contents as if it was a Cylinder, 


and take & of that Content for the Content of the Py- 


ramidoid. 


Ex. Suppoſe t e, AB 66 Inches. and the 


greateſt Diameter CD 27; What is the Solidity > 

By Prop: I. Sect. 2. Ide Contents of a Cy Oylinder of 
the above , Dimenſions is found to be _ 37788:7356, 
Which multiplied by 8, and the Product * by 15, 


Lives the Content of the Pyratnidoid, vis. 51550 9256. 
p RO P. XIV. 


To find the Solidity of the middle Fruſtum of a Pa- : 


rabolic Spindle, ſuch as aCrdDba. Fig. 17. 
RU. E. Squate the Diameter CD, which double, 
and thereto add the Square of che Diameter at the Bate 
4b or cd, from the Sum of which take 5 of the Square 
of the Difference betwixt the 2 Diameters, and dividing 
the Remainder by 3.819, the Quote multiplied into 
the Height is the Solidity required. 
E xs. Suppoſe the Diameter CD 27, as before; the 
„length mm zz, at the Diameter at either Baſe ab or cd 
003 Whar is the Solidiry ? 

| 2725==729 and 529X2==1458. Then 20X20= 
460, their Sum is 1858. Alſo 27—208=7, and 7x7 
ges. Then „ 8.4, which 4 
. by 3.8197 quotes 481.294, and this multiplied 

ts Long 335 gives 25882.702 for the Anſwer. 


'To | find the Solidiry & Cylindroid. n 
This Figure has an elliptical or oval Baſe, haves 
2 2 450M has a circular one. 5 


* 
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RU LE. Find the Area of the Baſe by Prop: 19. 
Se. 1. and this | multiplied: into the. +. Height 4 gives the 
Anſwer.” 8 3 

Exa. Suppoſe the greateſt Diameter of the Baſe 41, 
and the leſſer Diameter at the Baſe 28, and the "RY 
of the Cylinder 72; What is the Solidity 2 . 

By Prop. 19th, Sect. 1. the Area of the Baſe i is” 901. 
6392, which Wee by 72 n Wr 022. for 
the Anſwer. 9 


PROP; XVI. 


To find the Solidity of an hyperbolic Conoid. 
This Figure is formed by the Rotation of a Semi- 
hyperbola ACD about 278 AC. Fig. 18. 


RULE. To 6 times the tranſverſe Diameter Ag, 
add 6 times the intercepted Diameter AC for a Diviſor. 

2. To 3 times the tranſverſe Diameter add twice the 
intercepted Diameter, and by the Sum multiply the 
Content of a Cylinder, whoſe Height is AC, and the 
Diameter of the Baſe BD; the Product is a Dividend; 
which divided by the Diviſot above found, pives-the 
Content of the hyperbolic Conoid ABCD 

This Body is more eafily meaſured by reducing:i to 
29 by help of a mean Diameter. 2 


RO P. XVI. 
To find the Solidiry of any Body by immerſing it 
into Water. 
R'UL E. Jmmerſe/it in Water in a Parallelopiped, 
whoſe Sides ate exactly divided into Inches and Parts, 


and the Solidity of the Water raiſed, will be equal to 
that of the Body immerſed. 


Or thus: Fill any Veſſel with Water, and having 
immerſed the Body, carefully reſerve the Water which 
flows over into another Vellel, and find the. Solidityof 
this Water by meafuring it in a Veſſel of a known Ca- 
pacity, for the Content or Waren of this ago be Os 
of che Body immerſed. 7 
wk SEC 7. 
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$1 
8 E c ff III. of Gauging: 


PROP: I. 


40 find the Content in Ale, Wine or Corn Gallon 
| Engliſh Meaſure, or in Scots Pints, of a Square 
T on or Veſſel. : 

RULE. Multiply the Length or Breadth in Inches 
by itſelf, and the Pedguck is the Area or Content at one 
Inch deep, which multiplied by the Height or Depth 

| wes the folid Content in Inches, which to reduce to 


C7 _— ! Coe 
ine Gall. 48 | 
"Cora Gall. f divide by: 268.8 11) 
Scots Pints, . C102.3 


Or multiply the foreſaid Solidiry Lohe by 6035 


liers are thus fou 
282)1.00000, & c. (.003546 
231) 1. oo, Oc. (.004329 - 
268.8) 1 —— ID. 
' 202-3)1.00000,@.(.009775 
Bx. Suppoſe the Side of Square elle 40.2 T6ches, 
and Height 10.3; How many Gallons of Ale, Wine 
or Corn or Scott Pints doth it contain? 
| 49:2x40-2=1616.04,which multiplied by the Height 
10.3 gives 16645.212, and this divided by 282, or 


"multiplied by .003546 makes 59.024 fere Ale Gallons, 
- which you may alſo reduce to Wine or Corn Gallons, 


G. by diriding or multiplying, as is before n | 


. | -—. PROP. II. 1: WM 
10 find the Content in Gallons of a veſiel in form 


of 2 Right-angled Parallelogram. 
RULE. Multiply the, Length by the Bresdth, and 
that Product by the Depth for the ſolid Content in 


—_ yon reduce to Gallons, as before. _ 
*. 


9043293 003722 89775 relpeQivelys which 4 


5 
( 
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Exa. Suppoſe the, Length 60 Inches, Breadth 40, 
and Depth 15 What is the Content in Gallons? 
6042400 and r which diyided 


by 282, or multiplied by. .003546 gives 153. Ma for 
8 Ale Gullons. * 


p R O P. III 


$ To find the Content in Ale, &c. Gallons of a Veſſel 
e of a Triangular Form. 
| RULE. Find the Area of the Baſe by Prop. x8th 
d || Sca.'r. which multiplied by the Height gives the ſolid 
Content in Inches, — this laſt divided or multiplied 
as before, gives the Content in Gallons. 

Exa. . the Length of the Baſe of any Trian- 

gular Veſſe laches, the perpendicular Breadth 
ts = the Depth. 12; What is the Content in Gal- 
ons? 

25X7.5=187.5 and 187. 5X12=2250 ke ſolid Inches, 
which divided by 282 or multiplied by. 03546 Sin 
7.9785 for Ale Gallons: and ſo on or ine, 
Gallons * Scots Pints. 


„1 N PROP. IV. 


To find the Content in Gallons of a. Veſſel in 1 
of any other regular or irregular Figure, the Veſſelbe- 
ring equally wide throughout. 
55 RUL E. Divide it into Triangles, and uk the : 
9 Sum of their Areas into the Depth, the Prod 
ſolid Content in Inches, which tick to Gallons, * 
e, or "dividing as before. 


PR O P. V. | | 
To find the Content in Gallons of a Veſſel chars 
4 | circular, apd equally” Lys: eee 5. e. in form of 
n 2 Cylinder. 
| RULE. Multiply the Area of the Baſe in Inches 
4. by the Veſlel's Depth, and the e the Solidity 
* Io in 


9223 


262 Of GAUGING: 
in Inches, which reduce to Gallons, Se. by dividing 
or, multiplying as before. 

Exa. Let the Diameter of a Cylindrical Veſſel be 
7 and the Depth 60.5; 425 many Gallons 
doth it contain ? 
= pn Jo Sect. 1. the Area of the Baſe, is 1832 

.2518, which multiplied by 60.5 produces 110851 
2 ſolid Inches; nd this divided by 282, or mul- 
3 by 03546 makes 393 07845 for Ale Gallons; 


Or thus: Divide the Square of the Diamerer by 


359.05 for Ale Gall. The Quotes are the Areas 
294-12 for Wine at r Inch deep, which there- 
342.24 for Corn Gall. fore muſt be multiplied by 
730 25 for Scots Pints. 15 whole Depth for the 
wer. 


N. B. Theſe Diviſors are found by dividing 282, 
231, 268.8, 102.3 ſevetally by 7854 the Area of that 
e whoſe Diameter is 1. 


PROP. VI. 


To find the Content in Gallons of a Veſſel of an 
Elliptical Bottom or in Form of a Cylindroid equally 
wide throughour. © / 

RULE. Find its Solidity by Prop 15. Sect. 2. and 
divide or multiply as before, in order to reduce it to 
- Gallons;. &'c. Or (which is the ſame Thing) multiply 

the Length of the Bottom or Top by its Breadth, and 
that Product by 7854 for the Area at one Inch deep, 
which multiplied — _ whole Depth, and the Pro- 
duct divided by 28a, e. gives the Anſwer in Gal- 
lons, Oc. i 
Exs. * greateſt * of the Top ot 
Bottom — 4 — the leſſer 28, and Height. or 
= th o — Veſſel 72 Inches; What is the Content 

7 ff 3 S 

"By Prop. 15. Sect. 2. the Solidity in Inches i 
it 55 which divided by 282, quotes 226.66 for 
Ale Gallons. But 


lons. 
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But if the Veſſel, whether circular or. elliptical;-be 
wider at the Top than at the Bottom (as they, general- 
ly, are) the beſt Way of finding its Content, is by ta- 
king the Sum of the Areas of Top and Bottom, and 
multiplying + the ſaid Sum by the Height or Depth, 
and Wiang as before, in order to reduce it to al 


Exa, What is the Content of a Tub, whoſe. Dia- 
meter at the Top is 37 Inches, and at the Bottom. 36 
Inches, the Depth being 24. Inches ? 2 
5 and 1369x.7854=1075.2126 Area at 

e Top. 
| 0X30X.7854=706.86 Area at the ott ow. 

heir Sum is 1782.0726, 4 of which is 891.0363, 
which multiplied by 24, mp $712; and this 
divided by 282, gives 75.8329 Ale Gallons. , _ _. 


PRO P. VII. Ge, 
To find the Content in Gallons of a Priſm, havi 
for its Sides Parallelograms ſtanding at Right Angles 
with the Baſe. _ OR + IP 4 
RULE. Find the Solidity in Inches by Prop. 1. 
Se& 2. and divide the ſame. by 282, &c. for the An- 
ſwer in Gallons, G0. b 
Exa. There is a Triangular Priſm, the, Length of one 
of the Sides of whoſe Baſe is 12 Inches, of another 16, 
and of the other 18, and the Depth 24 Inches; What is 
the Content in Gallons ? ??? a 
By Prop. 1. Sect. 2. the Solidity of che Priſm, (ſup- 
poſing the Perpendicular let fall on the greateſt Side 
the Baſe, 10.5 Inches) is found to be 2268 ſfolid Inches; 
which divided by 282, quotes 8.04, Ale Gallons.” -* 


PROP. VII. 
To find the Content in Gallons of a Veſſel in forma. 


1 


of a Pyramid, having Right Lines for its Baſe. * 
RULE. Find its Solidity in Inches by Prop: 2, Sect: 25 
and divide by 282, &c. for the Auſwer in Gallons, 82 
| 1 LIC CERT 441 10 „ae 4. 
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B. How many Score Pints doth à Pyramidical 
N SR Baſe 4 Circle of rc Inches Di- 
atneter, and the Perpendicular Height or th of the 
Z % N | 
tex Gx. 787 Nr 2010. 624 Solidity in Inches, and 
chis divided by 102.3 or multiplied by . oo97 75, gives 
19.65==19 Pints, 2 Mutchkins, A ills fers. 
I ir is 1 ramid, its Content in Gallons 
may be thus found; Square the Side of. the Baſe and 
multiply the ſaid Square by the Perpendicular Height, 
dividing the Product by 3 Times the © conſtant Divi- 
ſors, 282, 231, 268.8, 102.3 for the Anſwer in Ale, 
c. Gallons. | | 
Sal Baan 515 042 JO PIX. 

To find the Content in Gallons of the Fruſtum of 
a Pyramid cut by a Plain, Þarallel to its Baſe. 

RU LE. By Prop. 3. - 2. find its Solidity in 
Inches, which divide by 282, &c. for the Content in 
Gallons, c. | | 
Ik the Veſſel is in Form of a Fruſtum of an Elliptical 
Pyratnid, or indeed of any other Form, find the Areas 
of che Top and Bottom, then à Geometrical Mean be- 
twixt chem, and multiply the Sum of theſe two Areas 
and the Mean by x of the Fruſtum's Height, and di- 
vide the Product by 282, &-c. for Gallons, &«. 


ae. 
To find the Content in Gallons, &c. of a Veſſel in 
Form of a Globe. | 7 | 
* RULE. By Prop. 4. Sect. 2. find the Solidity in 
Inches, and divide or multiply as before, to reduce it 
to Gallons, G00. 

Or thus · Multiply the Cube of the Axis by .001 856, or 
divide by $3857 for Ale Gallons: multiply by 002266, 
or divide by 441.17 for Wine Gallons, and the Quotes 
or Products are the reſpective Contents. For if the 


Cube of the Axis being multiplied by . 5 236 * 


© % I, 
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Content in Inches, (Prop. 4. Sect. 2.) therefore by di- 
viding the ſaid Content by 282.231, Gc. the Quote 


gives the Content in Gall. but! J 
282) . 5236 (.001856 Multiplier for A. Gall. 


231) .5 236 (.002266 apa for W. Gall, 


a 
5236) 282. (538.57 Diviſor for A. Gall. 
.5236) 282 (441.17 Diviſor for V. Gall. 


PROP. XI. Me 
To find the Content in Gall. of the Segment of 

Spherical Veſſel, having the Diameter of its Baſe and 
eight. 8 ˖ 
Nele Find the Content in Inches by Prop. 5. Sect. 2. 

and divide or multiply as before, for the Content in 


Gall. f | 
Or thus, To the triple Square of half the Diameter, 


add the Square of the Height, which Sum multiply in- 


to the Height, and divide the Product by 538.57 or 


multiply by .001856 for Ale Gall. and divide or mul- 


tiply by 441.17 and.002266 for Wine Gallons. © 
PROP. . AE 


To find the Content in Ale, Wine, c. Gall. of 2. 


Veſlel, in Form of the middle Fruſtum of a Globe. 


RULE. By Prop. 7. Sect. 2. find its Solidity in 


Inches, and multiply or divide as before, for the An- 
ſwer in Gallons. 


PROP. XIII. ey 


To find the Contents in Gallons, &. of Veſſels in 
Form of a Spheroid, middle Zone of a Spheroid, Pa- 


rabolic Conoid, lower Fruſtum of a Parabolic Conoid, 
Parabolic Spindle, middle Fruſtum of a Parabolic Spin- 


dle, 1 4 and Hyperbolic Conoid. | 
R U LE. Find their Contents in Inches by Prop. $. 


9. II. 12. 13. 14. 15. 16. Sect. 2. and divide or multi- 
ply as before, for the Content in Gallons, G. | 
Aa PR OP. 


# © 
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8 PROP. XIV. 

To find the Content in Gall. ec. of any cloſe Cask, 
"as Fig. 19. . | | 

The-Contents of ſuch Casks cannot be found by a- 
ny one, general Rule; and therefore they are ſuppoſed 
to. be either, 

I. Themiddle Zone of a Spheroid, or 

2. The middle Zone of a Parabolic Spindle, or 

3. The lower Fruſtums of 2 equal Parabolic Co- 
noids, or 
4. The lower Fruſtums of 2 equal Cones. 

M. If the Staves of the Cask have a great Curve as 
the outward. Lines of the Figure, it is ſuppoſed to be 
the midille Zone of a n whoſe Content in Inches 
i found by Prop. 9. Sect. 2. and thence in Gall. Gc. 
by dividing or multiplying as before. 

Exe. Suppoſe the greateſt or Bung Diameter Da, 
ao Inches, the leſſer Ce, 16, and Height of the Cask 
AB 31. What is the Content in Ale Gallons ? 


X20==409 & 400X2 = 800 
20X20>=40 4 Sep: 1 105631 2 32736 


and 32736 divided by 3.8197, quotes 85 70. 306 for 
the Solid Content in Inches, which divided by 282, or 
multiplied by .003546, gives 30.39 Ale Gallons. 
2. If the Staves are not ſo much curved as before, 
the Cask is ſuppoſed to repreſent the middle Fruſtum 
of a Parabolic Spindle, whoſe Content in Inches is 
found by Prop. 14. Sect. 2. 
Exa.. Suppoſe (as before) the greateſt Diameter 20 
E Inches, the leſſer 16, and Height of the Cask 31 Inches, 
what is the Content in Ale Gallons ? 
FF 20X20 = 400 & 400X2 = 800; then 16x16 = 256 
Their Sum is 1056; and 20 — 16 =4.: alſo 4x4x4, == 
and 1056. — 6.4 = 1049.6, which divided by 
23.8197, quotes 274.78, and this multiplied into the 
Fieight 31, gives 8518.18 ſolid Content in Inches, 
| which 


which divided by 282, or multiplied by .003546; makes 
30.205 Ale Gallons. . 

z. When the Staves are very little curved, the Cask 
is ſuppoſed to repreſent the lower Fruſtums of 2 qua 
Parabolic Conoids, joined together by their greater 
Baſes at the Bung, whoſe Contents may be found by 
Prop. 12. Sect. 2. 1 a 

Exa. Suppoſe (as before) the greateſt Diameter 29 
Inches, the leſſer 16, and the Height 31. What is the 
Content in Ale Gallons ? | 

20X20 ==400, and 16x16 = 256 ; their Sum is 6563 
which multiplied by , produces 30504, and this ds 
vided by 3.8197, quotes 7986.17 for the Content in 
Inches ; which divided by 282, or multiplied by 
003546, gives 28.31 Gall. of Ale for the Anſwer. 

4 "th, if the Staves are pretty freight from the 
Bung to the Head, as the prick'd Lines in the Figure, 
the Cask is ſuppoſed to be in Form of the lower Fruſ- 
tums of 2 equal Cones joined together by their greateſt 
Baſes at the Bung, and its Content may be found by 
Prop. 3. Sect. 2. | | 

20X20= 400 

1616 256 C 976x31 == 30256, and this divided 

20X16,== 320 | | | 
by 3.8197, quotes 7921.04 ſolid Inches, which di- 
vided by 282, or multiplied by .003546, gives 28.088 
Gallons of Ale for the Anſwer, | 

So the ſeveral Anſweis (according to the ſuppoſed 


Forms of the Cask) are, 1. 30.39 
2. 39-205 

3. 28.31 
28.088 


the following Rule. | 
Multiply the Difference between the Head and BungY 
Diameter, by .7 ; .65; .6; or .5<, according as the 
Staves are more or leſs urchings which Product add 
a 2 ro 
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to the Head Diameter, the Sum is the mean Diameter, 
and the Cask is thereby reduced to a Cylinder, whoſe 
Content is found by Prop. 5. Sect. 3. 

Moreover, if you want to know what Quantity of 
Liquor is drawn out, or remains in any ſuch Cask, 
when it ſtands upon one of its Baſes ; 


RULE. As the Square of half the,Length of the 


Cask, is to the Difference between the Head and Bung 
Areas ; ſo is the Square of any Circle's Diſtance 
from the Bung to the Difference berween the Bung A- 
rea and that of the Circle, or of the Area of the Li- 
quor's Surface: which found, from the Bung Area take 
of the foreſaid Difference, and multiply the Remain- 


der by t he Liquor's Diſtance from the Bung, and the- 


Product will ſhew what Quantity of Liquor is either 


above or under Z, the Content of the Cask. 


Exs. Suppoſe (as before) the Bung Diameter 20 
Inches, the leſſer 16, and Height 31, what is the Con- 
tent in Ale Gallons, when there is 12 Inches wet ? 

Half of the Cask's Length is = 15.5, whoſe Square 
is 240.25; The Liquor's Diſtance from the Bung, is 
15.5 —12= 3-5, whoſe Square is 12.25. The Area 
at the Bung is 1.11404 Gall. at the Top .71298, and 
their Difference is .40106. Therefore 

240-25 : 40106: : 12.25: .02045, the Difference 
between the Bung Area and that of the Circle. 

Then 1.11404 —. 02045 =1.09359, which divid- 
ed by 3, quotes -3645 and 1.11404 — 36453 = 
74951, and this laſt multiplied by 3.5, makes 2.62328 
= to what the. Cask wants of being half full ; where- 
fore 15.195 (viz. half the Content of the whole Cask 
found by Prop. 14.) — 2.62328 = 12.57172, the: Num- 


ber of. Ale Gallons in the Cask at 12 Inches wet. 


If the Cask had wanted but 12 Inches of being full, 
the Content would have been 15.195+12.57172==27. 


76672 Gallons. 


PROP. 
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PRO EH N. 


To find out what Liquor is in a Cask not full) when 
it lies with its Axis parallel to the Horizon. Ut 

RULE. By Prop. 9. Sect. 1. find the Area of the 
Segment in Inches, which reduce to Gallons, &c. as is 
before taught. But becauſe the Area of a Segment 
may be readily found in Gall. &c. by Help of a Table 


of Segments, as follows: The Quantity of Liquor 


drawn out or remaining in any Cask lying with its Axis 
parallel to the. Horizon (being firſt reduced to a Cylin- 
der) is beſt found this Way, viz. From the Bung Di- 
ameter ſubtract the mean Diameter, and half the Dif- 
ference ; alſo from the wet Inches ſubtract the ſaid half 
Difference, and ſay, As the mean Diameter is to 100 
the Diameter of the Tabular Circle) ſo is the laſt 
ifference to a versd Sine in the Table; then if these 
Segment ſtanding againſt that vers d Sine, be multi- 
plied into the Content of the Cask in Gall. or Inches; 
the Product will ſhew- what Quantity of Liquor (in 
TIPS) either remains, or is drawn out of the 
ask. ; | 
Exa. Suppoſe the Cask to repreſent the middle Zone - 
of a ParaboliQSpindle, whoſe Bung Diameter is 20 
Inches, Head Diameter 16,, Length of the Cask 21; 
and 8 Inches wet. What is the Content in Ale Gall? 
Firſt 20 — 16 = 4, and 4X. 65 = 2.6, and 2.6+16 = 


18.6 mean Diameter. Then 2225 6.7, half the 
2 | 
Difference between the Bung and mean Diameters, and 
8—.7 = 7.3 Difference betwixt the wet Inches and 
the foreſaid half Difference. Therefore ; fl 
18.6: 100:: 7.3:39=.3611 Segment. | 
The Content of the whole Cask is found by Prop. 
5. Sect. 3, to be 29.8685 Gall. wherefore this multi- 
plied by .3611 gives 10.7855 for the. Number of wet 
Gall. and 20 — 8= 12, Number of dry Inches; then 
e 12 


1 
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12—.7==11.3; therefore 18.6 : 100: : 11.3 : 60 V. 
Sine = .6265, which multiplied by 29.8685, gives 
18.7126, the:Number of dry Gall. the Sum of both 
is 29.5 = the Content of the whole Cask fere. 


 ATABLE of the Segments of a Circle, whoſe 
Arta is 1, the Diameter (1.128378) being di- 
Vvided into 100 equal Parts. 


. 117.84 Segm. 11.8.1 Sg IV. S. I Sem. 


26 [0.2066 71.5127 10.8155 
27 [0.2178}|[52[0.5255 0.8262 
28 [0-2292[[53 [0.5382 0.8369 
29 fo. 2407 [54.5509 0.84.74 
30 fo. 2523[55 [o. 5635 0.8576 
31 0.2640 560.5762 0.8677 
32 o. 27595705888 0.8776 
33 [0.2878]|58]0.6014. 0.8873 
34 [0-2998[[59 [9.6140], 0.8968 
35 fo. 31191060 0.6265 0.9059 
36 [0.32411] 61]0.6389 0.9149 
3710-3364|| 62] 0.651 0.9236 
38 [0.348663 [o. 6636 0.9320 
39 19-3611[[64[0.6759 o. 9402 
40 fo. 373565 [o 6881 0. 9480 
[41 [0.3860 66 | 0.7002 0.9554 
42-10.3986}}67| 5-7122 0.9625 
43 jo 4112{[{68]0.7241 0.96 92 
| 44. 0.4238] j 69 2.7360 0.973) 
45 o. 4365 [700.7477 0.9813 
46 10.4491][ 7110-7593 0.9806 
47 [0.4618]} 72 [90.7708 0.991? 
4810-47451} 7312-7522} 0.9952 
490 4373|| 74 | 9-7924 0.995? 
50 [0.5000 | 75 t 9.8045} I. 0000 
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R ne one Go IS 


tom, 18 £ laches wide throughout; and 8 Inches dee 
ſhould be eſteem'd: a legal Wincheftey Buſhel : Now ſuch. 
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According to an ACt of an Engliſh Parliament * 
1697, every round Buſhel with a plain and even Bot- 


D/ 
a Vellel will contain 3150.42 Cubic Inches; for 


18.5 K 15.5 =342.25, Which multiplied by. 7854, gives 


268. 80315, and this laſt multiplied by the Height 8, 
produces 2150.42. And therefore to find the: Number 
of Buſhels contained in any Veſſel, firſt find its Solidi- 
ty in Inches, according to the Form of the Veſſel, and 


divide by 2150.42 for the Anſwer. 


If the Malt be lying on the Floor, in order to know 


the true Depth, you muſt rake the Depth in ſeveral 


(ſuppoſe 6, 7, 8, or more) Places, the Sum of which di- 
vided by the. Number of Places you took the Depth in, 


quotes the mean Depth. 


E xa. Suppoſe a Quantity of Malt lying on the Floor, 
in Form of a Rectangular Parallelogram,, Length 160 
Inches, and Breadth loo Inches, what is the. Number of 
Buſhels contain'd in it? 
Suppoſe. 1 5.5 

6. 
„ 
Depth to be 

3 „ 


> 6m + v2 »v 


8.8 
the Sum is 38.8, which divided by 7, the: Number of 
Places, the Quote 5.543 is the mean Depth. Then 
160X100== 16009, and 16000 x5. 543 produces 88688 
Cubic Inches, which divided by 2150.42, quotes 41.242 
Bulkels for the Anſwer. , 
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| BOOK S printed for JN OswaLD," at the 
Roſe and Crown, in the Poultry, near the 
Manfim- Houſe. . | 


I. Treatiſe of Fractions in two Parts. Part 1, Con- 
ü taining the whole Doctrine of practical com- 
mon Practions, with their Uſe and Application, handled 
at great ſergth. Part zd, Containing the Doctrine: of De- 
eimal Fractions; together with molt compendious and ea- 
ſy Rules for managing Infinites, Circulars and Approxi- 
mates. The whole delivered;in ſo eaſy a Method, that a 
Perſon that can but read and write may attain to the whole 
Doctrine, of practical Fractions, and perform any Opera- 
tion wherein Fractions are conchn'd, without the help of 
other Books, or the aſſiſtance of a Teacher : and ſo com- 
pleat, that (for the practical Patt) one needs fcarce learn a- 
ny more. By Alexander Wright, A. M. Writing-Maſter 
at Aberdeen. Price bound 23. 6 d. 
II. Fitruvius Britannicus, or, The Britiſh Anchitect. Con- 
taining the Plans, Elevations, and Sections of the regular 
Buildings, both »publich and private, in Great Britain; 
with Variety of new Deſigns, in 300 large Folio Plates, en- 
3 by the beſt Hands, and drawn either ſrom the Build- 
ugs themſelves, or the original, Deſigns of the Architect. 
II 3 Volumes. By Colin Cantbell Eſq; 
III. Second Edition of Palladio Londinenfis, or the Lon- 
don Art of Building, in 3 Parts; containing Geometrical 
Problems, c. alſo the Menſuration of Solids, Cc. like- 
wile the Prices of all the Materials, and the ſeveral Kinds 
of Work uſed by Bricklayers, Maſons, Carpenters, Joiners, 
Smiths, Plaiſterers, Plumbers, Glaziers, Painters, Paviours, 
the Prices of all Sorts of Iron Work, &c, with many other 
uſeful things never before, publiſhed. The whole exempli- 
hed on 52 Copper Plates; to which is annexed, to make the 
Book flill more compleat, The Builder's Dictionary, con- 
taining an Alphabetical Explanation, of the Terms uſed in 


| : 1 By Cr 2M jun. _ bound 7. 5. 64. 
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